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Pie KOULORMETEORITE: 


BY OLIVER CUMMINGS FARRINGTON. 


This meteorite is an iron mass found about 1852 by a goat-herder 
in an arroya north of the Nazas River, 12 kilometers northwest of 
the hamlet of Rodeo, State of Durango, Mexico. The location is 
approximately 25° 20’ N. lat. and 104° 40’ W. long. Upon discovery 
of the iron it was made to do duty as an anvil at a forge for many 
years. As received at the Museum, evidence of its industrial use 
was to be seen in its having been beaten flat and smooth on one side. 
The surface so treated is apparent in Plate I1., by its smoothness and 
turned-over edges. The meteorite as a whole is irregular in form 
and without marked orientation. Its extreme dimensions are 12 x 
9 x 8 inches (30x 23x 20 cm.). Its weight when received was 97 
pounds (44.1 kgs.). An attempt had evidently been made at some 
time to cut off a portion of the mass with a cold-chisel, thus producing 
the incision shown in Plate I. Above this a small surface appears 
that was filed smooth for etching. In other respects the surface of 
Pemsaetcorice: has’-the natural contours. The surface in general, 
though irregular, is everywhere rounded, showing no angular or 
sharp edges. There are many partially defined pittings of various 
depths and diameters, the largest of these having an elliptical out- 
line and being 4 inches (10 cm.) in length, 3 inches (8 cm.) in width, 
and about 1% inches (4 cm.) in depth. The position and character 
of this pit are shown in Plate I. In color the surface of the meteorite 
is darkened by exposure, but it has nowhere rusted deeply, and in 
several places the nickel-white color of the metal is visible. In such 
places Widmanstatten figures often can be seen also. On any pol- 
ished surface of the meteorite, too, the figures appear nearly as 
plainly as after etching. 

Several complete sections of the meteorite were made in order to 
determine its interior structure. All show on etching well-defined 
figures octahedral in character. A photograph of one of these etched 
sections is shown in Plate II]. The bands (Balken) are more numer- 
ous than the meshes (Felder), yet the latter occupy a considerable 
amount of the total area. Through a belt about two inches (5 cm.) 
in width running across the middle of most of the sections a minutely 
dotted appearance is presented resembling that described by Brezina 


I 
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as characterizing Charcas* and referred by him tentatively to 
minute inclusions of troilite. An examination of the dots in Rodeo 
with the lens shows them to be minute, shallow, saucer-shaped 
pits. They are scattered irregularly along the bands of kamacite, 
and are to be seen in some of the swathing kamacite, but never 
in the plessite. The tendency of the iron to rust at these points 
is greater also than at others. They appear therefore, to mark 
the occurrence of some more soluble ingredient in the kamacite. 
This is probably not troilite, but may be an iron containing less 
nickel than the kamacite. The lamella of the meteorite may be 
grouped into two classes; one about 1 mm. in width, swollen, and 
with wavy outlines, and the other about half as wide, and with more 
nearly rectilinear outlines. As a rule, these two kinds of lamelle 
have a different orientation as compared with each other. The 
kamacite is granular, much lighter in color than the plessite. A con- 
siderable quantity of swathing kamacite is present. While in general 
it follows the outline of the inclusions and forms a narrow border to 
them, at times its outer border is quite independent of the shape of 
the inclusions and it covers relatively broad areas. The tenite is 
well developed, silver-white in color, and displays the structure of a 
section brilliantly on holding one at an angle to the light. The ples- 
site is not depressed by etching as is the kamacite. At times it occu- 
pies the meshes alone, while again the meshes may display elaborate 
combs resulting from skeleton growths of tenite. Scattered irregu- 
larly through the sections and forming an important feature in the 
structure of the meteorite, occur numerous inclusions of schreibersite. 
The form of these inclusions, especially those of large size, is in gen- 
eral elongated, and rectangular or spindle-shaped. Some of the 
smaller inclusions, however, are star-shaped, while others have no 
well-defined form. The largest inclusion noted (shown in the upper 
right-hand corner of Plate III.) has a length of one and a half inches 
(4 cm.) and a width of one-fourth of an inch (.5 cm.). The schreiber- 
site is tin-white in color, brittle, and magnetic, and affords the usual 
blow-pipe and chemical tests for that mineral. The inclusions are 
always bordered by a band of swathing kamacite about 1.5 mm. in 
width. The inclusions, while having no apparent regularity of 
arrangement among themselves, are usually disposed, especially the 
elongated ones, parallel to the Widmanstatten figures, or in other 
words, the octahedral structure of the meteorite. This can well be 
discerned by a study of Plate II]. Another inclusion of an interesting 
character found in one of the sections was a nodule about one centi- 


*Wiener Sammlung, 1895, p. 275. 
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meter in diameter, of a black, amorphous, friable substance resem- 
bling graphite. The form of the nodule in the direction of the section 
is nearly circular, but in the third dimension its extent is unknown, 
as it penetrates into the main body of the meteorite, which has not 
yet been cut. No band of swathing kamacite surrounds the nodule, 
it being set bodily into the mass of the iron. In appearance and 
physical properties the substance of the nodule resembles graphite 
fully, but it is magnetic and fuses in the reducing flame at about 4. 
Mixed with potassium nitrate it deflagrates readily, but throws out 
incandescent sparks in addition to the flaming usual to graphite. 
Potassium carbonate results from the reaction. Oxidation with sul- 
phuric and chromic acids according to the French method* affords an 
appreciable quantity of COz. On heating in oxygen the substance 
glows and becomes of a red-brown color. It was found to be little, if 
any, attacked by the ordinary acids. After a long treatment with aqua 
regia, however, and addition of ammonia to the solution, a slight pre- 
cipitate of iron hydroxide was obtained. When powdered and added to 
a copper sulphate solution, copper was reduced by the substance. Its 
specific gravity (obtained by Thoulet’s solution) was 2.38. On account 
of the above properties it would appear that the substance is chiefly 
graphite, but contains in addition some form of iron, probably a 
carbide, intimately mixed with it. Such a mixture should exhibit 
_the properties of magnetism, reduction of copper from copper sul- 
phate and insolubility in acids, which are possessed by this substance. 
Such properties seem not to have been possessed by graphite which 
has been described from other meteorites. It is common for meteoric 
graphite to be accompanied by troilite, as has been noted by Smithy 
and other authors. The Rodeo graphite, however, seems to contain no 
troilite. A specimen labelled graphite in the Museum collection of what 
is probably a portion of a “‘salamander’’ from the Isabella Furnace, 
Etna, Pennsylvania, was found to exhibit properties much like those 
of the Rodeo graphite except that it is heavier, the specific gravity 
being 5.56, and the structure is foliated rather than compact. 
Since a ‘“‘salamander’”’ originates by the accumulation of graphite 
and graphitic substances in smelting operations, it seems reasonable 
to suppose that the Rodeo nodule is a similar segregation of graphite 
originally more or less disseminated in the iron. 

An analysis of the meteorite was made by Mr. H. W. Nichols, 
of the Department of Geology of the Museum. Material for analysis 
was secured by drilling a half-inch hole to a depth of seven-eighths 

* Blair, The Chemical Analysis of Iron, third edition, p. 136. 
Tete pour. OCl. 37.2, p. 304, 433. 
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of an inch, and rejecting the drillings from the crust portion. For 
the determination of iron, nickel, and cobalt, a portion of 1.3733 
grams was dissolved in strong hydrochloric acid. Solution took 
place rapidly and completely, only a few unweighable black flecks 
being left after oxidation with nitric acid, evaporation to dryness 
and addition of water. Iron was precipitated three times by treat- 
ment with ammonia and ammonium chloride as directed by Frese- 
nius, except that a large excess of the reagents was used. After 
solution with sulphuric acid and reduction with hydrogen sulphide, 
the determination was made by the usual titration with potassium 
permanganate. Copper was precipitated by hydrogen sulphide from 
the filtrate from the iron precipitate and then determined electro- 
lytically. Nickel and cobalt were separated in acetic acid solution 
as sulphides and separated by potassium nitrite. Nickel was then 
determined electrolytically, but cobalt as sulphate, the electro- 
lytic determination of this element having proven at times unreliable. 
Manganese was tested for in a portion of 2.8248 grams dissolved in 
nitric acid and oxidized with potassium chlorate according to Ford’s 
method. No precipitate was obtained. The treatment with nitric 
acid showed the meteorite to be passive until water was added. 
Sulphur and phosphorus were determined in a portion of 4.8321 
grams dissolved in fuming nitric acid by the slow addition of hydro- 
chloric acid. From this sulphur was precipitated as directed by 
Blair when iron is present, purified by fusion with sodium carbonate, 
and weighed as barium sulphate. Phosphorus was determined by 
the acetate method and weighed as magnesium pyrophosphate. 
Carbon was determined in a portion of 2.5678 grams by oxidation 
with chromic and sulphuric acids and weighed as carbon dioxide. 
During the treatment the odor of hydrocarbons was observed, similar 
to that obtained in the solution of pig iron. This indicated that 
some of the carbon was present in a combined form, while an insoluble 
residue showed that some existed as graphite. The analysis gave the 
following results: 


| SAT MOMS Ue CMG ee Neyo 89.84 
i AEN CET A a 8.79 
Oo eee er aa er Cl  E ER re 0.28 
Chee ia ice civcaiess Sialece oh peep Me Rees te ane eee en 0.07 
Price gle ee ie ee ee eee a 0.80 
Se doa gaaia i elh Gueusis. o level Soe CURee alg eke otek een ep ee 0.02 
Ore es ETN A I FR 0.09 

99-89 


The composition of the meteorite is thus seen to be that usual to 
medium octahedrites, with a high percentage of phosphorus. From 
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the large amount of schreibersite visible in the sections, such a con- 
tent of phosphorus would be expected. 

Including Rodeo, the meteorites now recognized from the State 
of Durango are, with dates of their fall or find, as follows: 


Bmore pMegiitic chondrite, COM. ccc eked «dn vee eee 1856 
Pre eae OCtanedmtenOt. vs... .0eesus fenreucc eel. 1888 
metamaetiamimond octahedrite, OW) ..2..02.-..05 elena os 1867 
Pemeomrvlediiin Octahbedrite, Om: ofs..he.. sede wes cea) eos 1852 
Raricho de la Pila, Medium octahedrite, Om................ 1804 
san Francisco del Mezquital, Siratik ataxite, Ds ............ 1868 


The localities of these have been determined as accurately as 
possible by the writer from various published accounts, and are 
represented as determined on the accompanying map (Plate IV.). 
Of these meteorites only one, Avilez, is a stone; the others are all 
irons. Of the irons, Cacaria and San Francisco del Mezquital are 
sufficiently distinguished by their structure, Cacaria being a Ham- 
mond octahedrite and San Francisco del Mezquital an ataxite. 
Rodeo and Rancho de la Pila are both medium octahedrites, but the 
localities from which they come are about seventy miles apart. 
Hence only Bella Roca needs to be compared with Rodeo in order to 
determine whether it belongs to the same fall. The localities of 
Rodeo and Santiago Papasquiaro, near which Bella Roca is said to 
have been found, are in a direct line about forty miles apart. This 
is much farther than parts of a single meteor could have been natu- 
rally distributed according to our present knowledge. That they 
might have been separated by human agency is possible, but not 
probable, since the country between these localities is thinly settled 
and difficult to travel over. From the appearance of the surface of 
the Bella Roca meteorite Brezina concluded* that it could have 
lain exposed but a little while. The Rodeo meteorite, however, 
is known as far back as 1852. Brezina also describes Bella Roca 
as a highly oriented individual showing an almost complete fusion 
crust. Neither of these observations would apply to the Rodeo 
iron. From the point of view of structure the two irons do not 
differ essentially. The appearance of the lamelle is indeed quite 
similar, with the exception that Rodeo has a preponderance of the 
wider lamelle, sufficient, in the author’s opinion, to warrant class- 
ing it as a medium octahedrite. Bella Roca is classed as a fine 
octahedrite by Brezina. There is also a similarity between the 
two irons in the fact that the schreibersite inclusions follow the 
octahedral lamella, in their orientation. The schreibersite in Rodeo, 


* Wiener Sammlung, 1895, p. 271. 
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however, is considerably stouter in habit than that in Bella Roca. 
The chief point of difference between the two irons, however, and 
one which in the writer’s view seems alone to warrant their separa- 
tion, is that in Rodeo there is an entire lack of the inclusions of 
troilite which form so striking and important a feature of the compo- 
sition of Bella Roca. Although eight full-sized sections have been 
made of Rodeo, no troilite has as yet been observed in it. In Bella 
Roca, however, as is well known, troilite is an abundant and charac- 
teristic constituent. The chemical analyses of the meteorites do not 
show important differences, but this would not be expected as between 
medium and fine octahedrites. Still the analyses show a relative 
absence of sulphur and hence of troilite, and abundance of phos- 
phorus and hence of schreibersite in Rodeo, while the opposite condi- 
tion holds in Bella Roca. The analyses compare as follows, that of 
Bella Roca being by Whitfield :* 
Fe Ni (Con ea P S) C 
Bella Roca.. 91.48 7.92 0.22! —— 0.21 0.21 0.06 ==5oG,1e 
ROGGSG Stay 89.84 8.79 0.28 0.07 0.80 0:02 6.69 ==" ogee 

In view, therefore, of the distance between the localities and the 
difference in structure and composition, there seems to be sufficient 
reason for regarding Rodeo as a distinct fall. 

eA rigs | OUTL SCle6sy. 3 7a eat sOs 


FIELD COLUMBIAN MUSEUM. GEOLOGY) VOEssIIN PEATLEG 





_ The Rodeo Meteorite. x %. The incision and smoothed surface in the upper right- 
hand corner are of artificial origin. The remainder of the surface presents the natural 
appearance. 
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The Rodeo Meteorite. x %. The smoothed surface at the left is 
due to the use of the meteorite as an anvil. 
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Etched section of the Rodeo Meteorite. 
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THE SHELBURNE METEORITE. 


BY OLIVER CUMMINGS FARRINGTON. 


The Shelburne meteorite fell about three miles from Shelburne, 
Ontario, at 8 p. mM. August 13, 1904. Two stones were obtained 
from the fall, one of which weighed 12.6 kg. (2734 lbs.) and the other 
5.6kg. (12% lbs.). The latter of these stones came into the pos- 
session of his Museum,*where it is preserved under the Museum 
number, Me. 606. 

The general phenomena of the fall and the larger stone have 
been described by Borgstro6m** (Trans. Royal Astronomical Society 
of Canada, 1904, pp. 69-94). It remains to describe the smaller stonc 
and give some additional general observations regarding the fall. 
The distance between the points of fall of the two stones was about 


_ three-quarters of a mile and the direction between them a southeast- 


northwest one, the smaller stone being at the southeast. The latter 


| stone fell within eighteen inches of the rear porch of the resi- 
dence of Mr. John Shields. The phenomena of the fall, as stated 
by Mr. Shields to the writer, were that sounds like a muffled 


drum-beat were heard by various members of the family who were 
in the house at the time, followed by a dull thud at the rear of the 
house. A man at the barn, two or three rods west of the house, 
also saw a momentary light. Mr. Shields’ impression from the 
noise was that an old shed in the rear of the house, shown in Fig. 
1, had fallen. He accordingly investigated to see if this were true. 
The shed proved to be’ intact, but a hole newly made was noticed 
in the soil near it. It was also noticed that the side of the house 


- south of the hole was splashed with mud. No one investigated 


farther at the time, but on the morning of the second day (August 
15) Mr. Shields dug into the hole and at a depth of eighteen inches* 


-- found the stone here to be described. A portion of a burdock 


leaf, which had evidently been carried into the hole with it, lay 


under the stone. This showed no evidence of charring or burning. 


*(4m. or 16 inches avcoriing to Borgstrom, but judgment might well differ as to the exact 
depth.) 
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The character of the soil in which the meteorite fell was clayey. 
and no other stones were observed while digging it up. The mete- 
orite lay with the side shown in Plate V, down. The weather at the 
time was fair, but there had been a shower a few hours previous. 
The mud splashed by the meteorite against the house was seen by 
the writer when he visited the locality six months after the fall, in 
February, 1905. The mud had been thrown in considerable quan- 
tity across the porch, a distance of about three feet, upon a 





Fig. 1. Place of fall of the Shelburne meteorite. A board marked by the star stands 


5 
in the hole from which the meteorite was dug. 


window, and was even to be seen on the lower side of the roof 
of the porch at a height of about eight feet. The direction in 
which the mud was thrown was southeast from the point where 
the meteorite fell. The shed shown in Fig. 1, was six and a half 
feet from the point of fall. The height of this shed is twelve feet. - 
It stands north of the house, and northwest of the point of fall of 
the meteorite. A line drawn to the point of fall of the other stone 
would pass directly over the roof of this shed’so that had the di- 
rection of fall of the smaller stone been at a low angle with the 
horizon, it would have struck the roof. Calculation shows that the 
angular altitude of the meteorite must have been at least 26° to 
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allow it to clear the shed, if it came from the northwest. If its 
movement was in the opposite direction, 7. e. toward the north- 
west, it must have fallen nearly vertically to have avoided striking 
the roof of the porch. This fact, together with the noticeable 
throw of mud to the southeast, indicates that the path of the 
meteor was toward the southeast. If this view be correct, the 
larger stone fell first, which is contrary to the usual rule, and, con- 
trary to what would be expected, since the greater momentum of 
larger stones usually carries them farther. It is possible in this 
case that the bursting of the meteor caused a deviation of motion 
which brought the larger stone to the ground first. The accounts 
of those who saw the meteor pass seem to be of no value for deter- 
mining the direction of motion. In the reports quoted by Borg- 
strom four observers assert that the meteor was traveling north- 
west and three that it was traveling southeast. <A similar conflict 
of opinion was found by the writer to exist among those at Shel- 
burne who saw the meteor. A point on which all witnesses 
agreed, however, was that several reports were heard, at least 
as many as three. This would indicate that the meteorite broke 
into more pieces than were found. 

The stone found by Mr. Shields, and now in the possession of 
the Museum, has a shape resembling that of a flat-iron. Its length 
is Io inches (25 cm.), its width 5% inches (14 cm.) and its thickness 
3 inches (8 cm.). The several surfaces show differences of crust 
and rugosity, which indicate the orientation of the meteorite. Thus, 
of the broad surfaces, one, that shown in Plate VI, is smooth, and 
has only broad, shallow pits. This was the surface found upper- 
most when the meteorite was dug up, and is plainly the rear side 
of the meteorite. The opposite surface, shown in Plate V, is for 
the most part peppered with small, irregular pits and the crust is 
thinner. Itisnot as smooth as the side previously described. It 
seems evident from the character of the crust and the pittings 
that not only was this the front side of the meteorite in falling, 
but that a piece corresponding in outline to the rough portion was 
split off during the fall. On the lower side of the surface in 
the position in which the meteorite stands in Plate V, the in- 
terior of the meteorite is seen, over two areas, each covering about 
a square inch. Of these areas the one at the right was pro- 
duced by a piece having been chipped off for examination when 
the meteorite was first found. The one at the left, triangular in 
shape, is a natural scaling which, since it is not encrusted, must 
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have been made about the time the meteorite struck the. earth. 
It passes along the plane of a nickel-iron-troilite véin such as appears 
in other parts of the meteorite, and the position of this vein doubt- 
less determined the fracture. Of the narrow surfaces of the mete- 
orite, one, that shown in Plate VII, has a rugose character and 
incomplete crust similar to that of the front side of the meteorite. 
Here, evidently, the meteorite split off from some other mass dur- 
ing its descent to the earth. The other narrow surfaces, shown in Plate 
VIII, have a complete crust and rounded edges. Their pittings 
are few and irregular and show rounding and smoothing. 

By means of a cast of the larger stone, kindly furnished the 
Museum by Dr. Borgstrom, it was possible to determine in what 
manner the two stones may have been joined together. The rear 
and front sides are so plainly marked on both stones and the surface 
of mid-atmospheric fracture so evident in the smaller one that there 
is little difficulty in deciding that the stones were joined together in - 
the manner indicated in Plates IX and X: Of these, Plate IX 
shows what, in the view of the writer, was the front side of the, 
meteorite in its descent and Plate X the rear side) [his deter- 
mination does not however, accord with that of Borgstrém; 
for the larger stone. Borgstrom reverses them,* basing his 
determination’ chiefly on the -fact »that (on ~what @aiew te- 
gards as the rear side, the apparent directions of flow of 
molten matter point in a general way toward the center of the 
mass. These directions of flow are determined by a heaping of 
the crust on the sides of the pits. Such indications, however, are 
liable to be deceptive. Several pits on the smaller stone show 
drift phenomena in one direction or another which, in the present 
writer’s view, are to be regarded as remains of flows from the centers 
of the pits outward. These flows probably take place in all directions 
but leave traces only here and there. All the other characters of 
the side regarded by Borgstrém as the rear one seem without ques- 
tion to be those of the front. It has a generally arched or conical 
character, a relatively large extent of surface, and deep pits. These 
are well known characters of the front side of oriented meteorites. 
Moreover, if this were. regarded the rear side, the side which 
must be taken for the front is one having a form concave toward 
the direction of movement through the air. It is hardly conceiv- 
able that the mass could have come through the air with its con- 
cavity foremost. The form obtained by joining the two stones - 
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together in the manner indicated in Plates IX and X is a somewhat 
conchoidal one, indicating a scaling off from a larger mass. Such 
a form, as is well known, is exhibited by other meteorites, notably 
that of Butsura among stones and Cafion Diablo among iron mete- 
orites. Such a form would be especially liable to fracture during 
descent. Borgstrém remarks that the larger stone is characterized 
by concave surfaces. This is also true of the smaller one, and of 
Butsura as well. The two parts when placed together in the manner 
indicated in Plates IX and X correspond perfectly as regards front 
and rear sides. The rear side of each is concave, smooth, and has 
broad, shallow pits. The front side is concave, rough, and has small, 
deep pits. 

The pittings of the two surfaces of the smaller stone shown in 
Plates V and VII differ in character from those of the other surfaces. 
These surfaces may be said to be rougher than the others in the 
sense that the roughness is due to a greater abundance and smaller 
size of the pittings. The shape of the pittings is irregular, but in 
general, saucer-like with diameters of .5°to 1 centimeter. On the 
face shown in Plate VII the pittings tend to become elongated in 
character, with the long axes parallel with the long direction of 
the surface. The edges which both these rough surfaces make 
where they join the other surfaces of the meteorite are much sharper 
than the edges of other parts of the meteorite. These sharper edges 
and roughness indicate less exposure to fusion and erosion, and 
therefore a mid-atmospheric fracture along these surfaces. The 
largest pits on the meteorite are on the surfaces shown in Plate 
VIII. One depression here shows an area of about 3x3:cm. anda 
depth of tr cm. Secondary pits break the configuration of this, but 
all have sloping, rounded edges, showing fusion and erosion during 
the entire aérial passage of the meteorite. The depressions on the 
‘rear side, that shown in Plate VI, are still broader: and shallower in 
character and blend in with the general surface so as to nearly lose 
the character of pits. 

The crust of the meteorite is uniformly black in color. While 
in general smooth in appearance, it is seen even with the naked eye 
to be dotted over with minute grains rising above the general surface. 
These are for the most part protruding metallic grains whose bright 
surface can be discovered by filing. Besides these the crust may 
be seen under a lens to be abundantly stippled with clots and threads 
which anastomose and blend with one another, producing hollows 
and elevations. The threads rarely extend more than a few milli- 
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meters independently and are usually very minute. The appearance 
of the substance of the crust is like that of black obsidian, being 
black, opaque and of pitchy luster. The crust adheres firmly 
throughout to the interior, showing no tendency to scale. There is 
a noticeable uniformity in the direction in which the threads of 
fused matter run on the different faces. Such directions are 
shown in some of the photographs, notably Plates V and VII. 
In the face*shown in Plate VII it is observable that the 
drift is in the direction of greatest length along the middle line, 
with diversions to the rear side. If a feather, the barbs of which 
had been removed from one side of the midrib, were laid along the 
surface the directions of the remaining barbs would indicate quite 
accurately the directions of drift. The drift on this face may there- 
fore be described as pinnate. On the face shown in Plate V there is 
drift radiating from the center outwards. On the face shown in 
Plate VI, or rear side of the meteorite, the drift tends to follow the 
direction of greatest length, though modified by radiation outward 
from the pits. 

The crust studied in thin section under the microscope shows 
nearly all the zones described by Borgstrém. The first, third, and 
fourth are manifest, but the second zone, or “‘ thin brownish layer,” 
which he describes, is not visible in any of the sections which the writer 
has examined. The failure of this Zone to appear may be due to the 
thickness of the sections, but if so it would require unusually thin 
sections to show it. The intervention of the colorless, or third, zone ~ 
between the dark first and fourth zones is a striking phenomenon 
and lends a high degree of probability to Borgstrém’s view that the 
fourth zone is due to alteration of interstitial glass rather than to 
a penetration of molten matter from the surface. The thickness 
of the several layers, as observed by the writer, accords with that 
noted by Borgstrém, except in the maximum thicknesses which he 
quotes. The total crust on the small stone is rarely more than .3 mm. 
in thickness. Fragments of the meteorite heated B. B. turn black, 
shading to red distant from the flame and fuse on the edges to a 
black slag. 

The meteorite as received at the Museum was penetrated by 
several small cracks extending in a general way at right angles to 
its broad surfaces. The courses of some of these can be seen in 
Plate V. Mr. Shie 5, finder of the meteorite, states that he noticed 
them the second day after digging the stone up. They probably 
indicate therefore a partial shattering of the meteorite due to its 
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impact upon the earth. Borgstroém has calculated from the depth 
of the hole which the meteorite made in the earth that the velocity 
with which it struck was one of 515 feet (157 m.) per second.* 
This is equal to the velocity which a body falling in a vacuum 
would acquire in 4600 feet. 

The substance of the meteorite as a whole is fairly coherent, 
crumbling slightly under pressure by the fingers, but only slightly. 
It is sufficiently coherent to take a good polish. The specific gravity 
of the meteorite was determined in three ways, the determinations 
being made by Mr. H. W. Nichols. The first two determinations 
were made with a view to finding the apparent specific gravity, by 
which the porosity of the stone is shown. This determination was 
made in two ways. First, a cast of the meteorite was im- 
mersed in a vessel full of water, and the weight of the water thus 
displaced compared with that of the meteorite. This gave G = 3.288. 
For the second determination the volume of the meteorite was deter- 
mined by comparing the weight of a cube of unit size made of the 
same plaster as the cast with the weight of the cast. The weight 
of an equal volume of water compared with the weight of the mete- 
orite gave G = 3.278. The third determination was made by the 
ordinary method of comparing the weight of a piece of the meteorite 
immersed in water with the weight of the same in air. From a 
slab of the meteorite weighing 480 grams and partially bordered 
with crust, the specific gravity obtained by this method was G= 
3.504. This corresponds almost exactly with the result obtained 
by Borgstrém, which was G= 3.499. Comparison of a mean of the 
two values for apparent specific gravity with the specific gravity 
as determined by the ordinary method, shows, using the formula 
given by Kingy the porosity of the meteorite to be 6.3 per cent. 

The interior of the meteorite is in color light ash-gray, flecked 
with rusty-brown about the metallic grains, which are nickel-white 
to brass or bronze-yellow. Numerous circular spots of light and 
dark gray color indicate chondri. Those of dark gray are generally 
enstatite, those of light gray chrysolite. The diameter of the 
chondri sometimes reaches 6 mm. The metallic grains are for 
the most part rather uniform in size and distribution, appear- 
ing as metallic points scarce exceeding 1 mm. in any dimension. 
They may consist of nickel-iron alone, troilite ale ie or an aggregate of 
these. The two compdnents may be readily di.tinguished by color. 


FOp cit. p. 75. j 
7 Agricultural Physics p. 115. 
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In sevéral instances a tendency to a ring-like form is observable, 
the diameters of such rings averaging about 2mm. Aggregation of 
the metallic matter in thc form of veins is also observable, and 
constitutes an essential feature of the meteorite. These veins ap- 
pear in section as thin, irregular lines about .5 mm. in width, while 
their greatest. extent’ in length noted. ‘was, 5 aches ama: 
There are three such veins to be seen in the stone appearing 
entirely distinct from one another. In a general way they run par- 
allel to the broad surfaces of the meteorite, although their course 
is tortuous and at times becomes somewhat diagonal to these surfaces. 
They outcrop on the crust surfaces of the meteorite as more or less 
continuous ridges rising .2 to .3 mm. above the surface. On the 
face shown to the left in Plate VIII two such outcrops can be seen 
nearly parallel with the front side of the meteorite. One of these 
is about half an inch (1 cm.) from the edge, and the other about one 
inch (2.5 cm.) below the first. As seen in section none of the metallic 
veins runs entirely through the body of the meteorite. In some 
sections they appear at the outer edges and disappear in the interior, 
while in others they appear in the interior but do not extend to the 
edges. This irregularity of course and extent tends, in the writer’s 
opinion, to confirm his previously expressed view that such veins 
‘are phases of structure of the meteorite rather than filled fissures.* 
The general appearance of two of these veins in section, also the 
nature of the distribution of the metallic grains in general, is shown in 
the section represented in Plate XI. Over the triangular surface 
shown in the lower left hand corner of Plate v, where, as before re- 
marked, a natural scaling along one of the veins has taken place, 
the substance of the vein could be examined. The appearance 
of the surface here exposed was one of uniformly bronze-yellow color, 
there being no differentiation of ingredients according to color. 
On removing a portion about 2 cm. square, however, and grinding 
it to a smooth surface, some of the metallic portions showed a 
nickel-white color while the rest remained bronze-yellow. This 
indicated that the vein was made up of aggregated nickel-iron and 
troilite, and this indication was confirmed by further tests. The 
nickel-iron grains, some of them several square millimeters in area, 
were subjected to the action of nitric acid inorder to determine 
whether they showed Widmanstatten figures. None appeared, how- 
ever, although several trials were made. The action of the acid 
only produced a minute pitting of the surface of the metal. By 


* Am. Jour. Sci. 4, 11, pp: 60-62. 


_FEB., 1906. THE SHELBURNE METEORITE. I5 


continued treatment with strong nitric acid the nickel-iron was en- 
tirely dissolved out and the troilite was left free. It was found 
to be chiefly in the form of small elongated and flattened nodules and 
plates, showing a tendency to faceting at some points, but with no 
determinable planes. One of these nodules hada length of 3 mm. 
The separation between these nodules and the nickel-iron seemed 
complete, there being no intimate intergrowth of the two sub- 
stances. The troilite was of dark bronze-yellow color, non-magnetic 
and easily fusible to B. B. a magnetic globule. 

The microscopic characters of the meteorite have been quite 
fully described by Borgstrém, and the features which he points 
out are essentially duplicated in the sections .before the writer. 
The-chondritic structure of the meteorite is very marked, and the 
chondri exhibit a variety of structures. Especially well represented 
are those made up of parallel lamellae of chrysolite and glass. 
These lamellz run in different directions in different chondri. In 


“ 





Fig, 2. Diagrammatic representation of arrangement of chrysolite lamelle in 
chondri of Shelburne meteorite. 
some they are all parallel and, together with the border of the chon- 
drus, extinguish simultaneously. In others they may be found run- 
ning in two or more directions, in which case those lamelle which 
are parallel extinguish simultaneously, but extinctions are different 
for the different groups. In the accompanying diagrams, Fig. 2, 
are represented some of the arrangements of lamelle observed. 
The first diagram shows a simple single arrangement, the second 
two sets of lamella meeting at angles of 135°, and the third prac- 
tically two sets of lamellae meeting at angles of 90°, although 
on one side the lamella are somewhat bent. Extinction in all these 
forms is parallel to the long axis of the lamella. The width 
of the lamelle in the chondri of this character is remarkably 
uniform, .and is about .or mm. The diameter of the 
chondri themselves is from 1 to 1.5 mm. When the individual 
lamellz are studied with a high magnifying power their apparent 
continuity in the direction of length resolves itself into two 


16 FieELD CoLUMBIAN MusEuM— GEo.oey, VoL. III. 


or more component lamelle joined end to end. The ends 
of these component lamellze are usually rounded. The lamelle 
are frequently crossed by fractures which usually run normal to 
the length, but are occasionally more inclined. 

Between*chondri with a structure of the above character and 
those which are porphyritic there seem to be all gradations. The 
stages are: 1. Chondri in which the lamellae are wider and fewer in 
number; and 2. Wide lamellae extending only partially across the 
chondrus. If the writer is correct in this observation, it is easy to 
see that differences of extinction do not necessarily prove a poly- 
somatic origin for a chondrus. ‘The lamelle of each chondrus of the 
types figured above are doubtless of a single generation, though 
differently oriented. So the crystals of a single chondrus though 
differently oriented may be of a single generation. Another arrange- 
ment of chrysolite and glass lamella which was seen in addition 
to those noted above was an eccentrically radial one. ‘These la- 
melle are wider than those which are parallel. In this case the 
lamelle are wedge-shaped, and are enclosed in a glass so dark 
as to be opaque. Inthe porphyritic chrysolite chondri the crystals 
were for the most part uniform in size. In one chondrus, however, 
a large crystal with rectangular outline was seen to occupy the 
center with smaller ones grouped concentrically about it. In another 
large chondrus a smaller one was enclosed. In addition to its 
occurrence in chondri chrysolite is to be found in individual crystals 
scattered through the mass of the meteorite. These crystals usually 
do not appear tobe formed in place, but to be fragments consolidated 
with the chondri. They show no signs of decomposition or wear, and 
are free from inclusions. In outline they are rectangular to polygonal, 
and in length measure from .2 to .5 mm. 

The enstatite chondri show little variation from the usual fan- 
shaped forms. The individual fibers in these forms, however, are 
usually much less distinct than the individual lamelle of the chrys- 
olite chondri. In one enstatite chondrus an appearance of a system 
of fibers crossing the main system at right angles was found on 
study with a higher power to be due to a textural change across 
the fibers along these lines. Such a change suggests strain. Large 
individual crystals of enstatite occur, the largest noted being 
lath-shaped and having a length of 4 mm. anda width of 2 mm. 
This is truly a remarkable size when compared with that of the 
general constituents of the meteorite. The outlines of this crystal 
were irregular, yet it was sharply separated from the surround- 
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ing field. Its interior was somewhat corroded and honeycombed, 
from what cause does not appear. It showed cleavage in two 
directions to which extinction was parallel. 

In connection with the occurrence of troilite in the meteor- 
ite, it may be noted that one chrysolite chondrus showed grains of 
troilite, scattered about its periphery and a vein of the same mineral 
extending diametrically across it. 

Acknowledgments are due Dr. C. A. Chant, of the University of 
Toronto, and the late Arthur Harvey, Esq., of Toronto, for informa- 
tion kindly given regarding the meteorite. 





THE SOUTH BEND METEORITE, 


BY OLIVER CUMMINGS FARRINGTON. 


This meteorite was found in the spring of 1893 on a farm about 
two miles southeast of the city of South Bend, St. Joseph County, 
Indiana. The location of the point of find is 86° 15" W. and 41° 
38° N. The township in which the find was made is not Portage 
township, in which South Bend is located, but the next one east, 
Penn township. On account, however, of the close proximity to 
the well-known city of South Bend it seems advisable to call the 
meteorite by this name. The place of find was a slope of one of 
the morainic hills which characterize the area, and the meteorite 
was discovered when plowing the soil. It attracted attention as 
a curious stone and was therefore thrown upon a pile with other 
curious stones, there to lie until its meteoric nature was detected 
in the fall of 1904 by Mr. George A. Baker of South Bend, Secre- 
tary of the Northern Indiana Historical Society. From Mr. Baker 
the entire mass was obtained for the: Museum. Its weight when 
obtained was 5% pounds (2,374 grams). 

The meteorite is seen at a glance to be made up chiefly of iron 
and chrysolite, and to be therefore a pallasite. 

The shape of the mass may be approximately described as like 
that of a baby’s shoe. This resemblance is perhaps best shown by 
the side view given in Plate XIII. The leg of the shoe, however 
does not widen toward the top, but narrows and shows a slight twist. 
Following the simile the dimensions of the meteorite may be given 
as follows: Length (along sole of shoe), 51% inches (14 cm.); height 
(from heel to top of leg of shoe), 5 inches (13 cm); width (of sole of 
shoe), 3%. inches (g cm.); circumference (around sole of shoe), 15 
inches (38 cm.); circumference in direction at right angles to above), 
12 inches (31 cm.). The appearance of the meteorite from the side 
described as the sole of the shoe is shown in Plate XV, and that from 
the rear of the shoe, showing the curving of the upper portion, in 
Plate XVI. 

As all the plates show, the surface of the meteorite is every- 
where deeply pitted, giving the entire mass a porous appearance. The 
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pits in general have rounded outlines, and are about half as deep 
as broad. A diameter of about half an inch (z cm.) is common, 
but occasionally a breadth of one and a half inches (4 cm.) is reached. 
At one point the bottoms of two pits on opposite sides meet and 
produce the perforation shown in Plate XIV. This perforation is 
about one-fourth of an inch (5 mm.) in diameter. Another pit 
above this point produces a similar though -smaller perforation. 
A broader, shallow concavity with subordinate pits occurs upon 
this same surface. The diameter of the outer rim of this concavity 
is about three inches (8 cm.). The other broad surfaces of the 
meteorite tend to be plane or convex. In addition to the pits, which 
are confluent at their bases, there aremany confluent at their sides, 
producing irregular, sinuous depressions all over the surface of 
the meteorite. While these cavities are referred to as pits they 
should probably not be regarded as due to the aérial course of the 
meteorite. Onthe contrary they are altogether produced, so far as 
can be judged, by the weathering out of chrysolite from the metallic 
matrix. That they indicate cavities previously occupied by chrys- 
olite is shown partly by the spheroidal shape of the pits and partly 
by the remains of chrysolite in some of the pits. The edges of the 
pits are for the most part rounded so as not to leave sharp, pro- 
jecting points. Such. roundings may well have been caused by 
fusion during the passage of the mass through the atmosphere. A\i- 
though the substance of the meteorite is tough and firm as a whole. 
the surface is considerably rusted and the pits filled to some extent 
with sand cemented with iron hydroxide. This indicates that the 
meteorite has been exposed for some years to the elements, but 
not many, for a moist climate, such as prevails in the region 
where it was found, would cause rather rapid decomposition. The 
coating of rust on the projecting ridges and points of the meteorite - 
or in the pits not filled with sand is very thin, a single scratch 
with a file serving to reveal bright metal beneath. This rust 
is dark brown in color. Where the pits are filled with cemented 
sand the color becomes a yellowish-brown. There is no_indi- 
cation in the contour of the mass of its having been subjected to 
movement and pressure, such as it would have undergone had it 
been glacially transported. The indications are, therefore, that the 
mass fell not many years ago near where it was found. 

The specific gravity of the meteorite was determined by weigh- 
ing carefully the entire mass, first in air and then in water. This 
gave the valueG= 4.28. Assuming the specific gravity of chrysolite 
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to be 3.35 and that of nickel-iron to be 7.70, the ratio of chrysolite 
to nickel-iron by weight in the meteorite indicated by this specific 
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This result is necessarily too high for the chrysolite and too low 
for the nickel-iron as regards the original constitution of the mass, 
on account of the fact that some of the original nickel-iron has 
altered to limonite, and some of the pores contain more or less sand. 
What change should be made in the above figures on this account 
in order to express the actual original composition of the meteorite, 
however, it is impossible to determine, but it is hardly likely that 
a change greater than 5 % should be made. 

_A piece of the meteorite weighing about 220 grams was removed 
by sawing, giving a section having a surface about 2 inches square 
available for study. The appearance of this section is shown in 
Plate XVII. As indicated by the external characters, the interior of 
the mass proves to be a sponge-like body of nickel-iron, the pores 
of which are filled with chrysolite. The shape of the pores tends 
to be rounded or polygonal, but is occasionally elongated or quite 
irregular. A diameter of about half an inch (12 mm.) is a common 
one for the pores, and they rarely exceed this. The distribution of 
the nickel-iron is rather uniformly tenuous but occasionally bunched 
so as to give a square centimeter of surface without chrysolite. 
The walls of the pores as seen after removal of the chrysolite are 
sinuous rather than angular and have smooth surfaces. A black 
graphitic layer about .1 mm. in thickness usually lines the pores, 
separating the nickel-iron from the chrysolite. A similar layer 
occurring in the Mount Vernon meteorite has been described by 
Tassin.* Etching brings out well-defined figures on the nickel-iron 
showing that it is made-up of the usual alloys of kamacite, tenite and 
plessite. The kamacite bands are swollen and very variable in width, 
but rarely exceed 2mm.inthisdirection. For the most part the bands 
tend to border the chrysolite blebs, following their outlines in vary- 
ing course. Bordering the kamacite on the side opposite the chry- 
solite occurs a thin ribbon of tenite appearing and disappearing 
without regularity, but for the most part quite constant. The 
plessite, dark gray in color, fills the spaces between the kamacite 
bands, resembling in its irregular shapes the hieroglyphic figures 
assumed by schreibersite in some of the ataxites. At times its 


* Proc. U.S. Nat. Museum, 1005, vol. xxxiii, p. 216. 
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structure is comb-like on account of alternating filaments of tenite, 
but for the most part it is uniform and homogeneous. ‘The nickel- 
iron is malleable but hard. 

An analysis of the nickel-iron made by Mr. H. W. Nichols gave 
the following results : 





Fe =-90.22 
Ni = 9.35 
Cog cara 
Ci a Orne 
Pra oor 
+ Sree ota 070s 

100.04 


Schreibersite forms an accessory constituent of the meteorite, 
distinguishable from the nickel-iron by its tin-white color and 
granular surface. At one point in the section examined it is seen 
uninterruptedly over an area about 4 mm. square. At another 
point it forms a part of the wall of one of the pores, separating two 
chrysolite blebs by a space of about 1 mm. Again it fills about 
one-fourth part of a pore, the rest of the filling being chrysolite. 
The occurrence of the schreibersite seems to be independent of the 
nickel-iron, no swathing kamacite surrounding it. It is brittle, 
magnetic, and gives the test for phosphorus with ammonium molyb- 
date. 

The chrysolite of the meteorite occurs, as previously stated, 
filling the pores of the nickel-iron. In spite of the smoothness of 
the walls of the pores the chrysolite adheres firmly to them so as to be 
removed only with difficulty. The surface of the blebs is usually 
rounded and none showed angular facets suitable for measurement. 
The color of the chrysolite is generally dark brown to black, though 
occasionally a typical olivine green. Often there are variations 
of color in the same bleb. Asa rule, the color is lighter toward the 
center and grows gradually darker toward the periphery, but occa- 
sionally there are sectors sharply separated by being darker or 
lighter than the remainder of the bleb. Though the blebs generally 
appear opaque when seen as a whole, fragments the size of a pin- 
head or larger are usually transparent. Under the microscope such 
fragments appear clear except for opaque brown or black layers 
scattered through them. The fragments are often magnetic before 
heating and always so after heating. The individual blebs are mono- 
somatic as shown by the uniform directions of their cleavages and 
lack of zonal structure. They are considerably fissured and broken, 
but not as much so as in the Imilac chrysolite. 
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South Bend is the seventh pallasite to be discovered in the United 
States, the others recognized being Admire, Anderson, Brenham, 
Eagle Station, Mount Vernon and Port Orford. Of these Anderson 
is the nearest in locality to South Bend, but it is one hundred and 
fifty miles distant. In structure, moreover, it differs. In the char- 
acter of its etching figures and the fissured state of its chrysolite, 
South Bend resembles the Imilac pallasite more than that of Kras- 
-nojarsk. It therefore belongs to the Imilac group, and is the first 
representative of this group to be found in the United States. To. 
the meteorites of Indiana it adds a sixth, those now known from 
the State being as follows : 


Harrison County, Stone Cho. Fell March 28, 1859. 
Kokomo, Iron De. Found 1862. 
Plymouth, Iron Om. Found 1893. 
Rochester, Stone Ce. Fell Dec. 21, 1876. 
Rushville, Stone Cg, /.) “Found 1866 

South Bend, Iron-stone Pi. Found 1893 


The locations of the points of fall of the above meteorites are 
shown on the accompanying map of Indiana, Plate XVIII. A 
noticeable feature of the distribution of these falls is that all but 
one are along a north and south line close to the meridian of 86°. 
The three falls known in Michigan, viz: Allegan, Grand Rapids and 
Reed City, also follow closely the same meridian. 
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Shelburne meteorite, showing form produced by joining the two stones together. 
Front side, x 4. 
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Map of Ontario, showing location of known meteorite falls. 
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South Bend meteorite. View of base, * 7%. 


| “ % ; - 2 v 
A), 
a ‘ ad 


. 
. 
' 
s 
* 
. 
dl 
- 
; ~ 
. 
= 
.* 
- 
- 
- 
~~ ~ 


ae i “) tbe ; = 
, 
i na Et cA LR 
P mi ' 7 = ecg 
4 - ” 
- r © 
- _ = 
; . P 
” s =. - 
P 
7 < 
s 
% 
: a 
: e 
Py 
- 7s 
L 
! - a a 
“ 
- his 
. 
s ty 
= * 
. 
* ¢ ‘ 
5 4 wb ¢ 
‘ 
£ ee 
Pn 4 
: 
es * 
- , 
5 
‘ 
a 
‘ ‘ J — 
: 
wy 
o 
@ 
J 
< ; 
> 
Ce Ne 
¥ r eC 
: | fe; 
- a 


LIBRARY 
‘ ; OF THE 
UNIVERSITY ef ILLIN 


Fr 


: . 


Te 


nd a 


» 
sf ‘ 
a r ¥ 
a <" 
mm 
- 4 * tS 
‘ee = or. 
: 
“eu. = _ 
_ & 7 = 
. 
7 g —- = 
~ ‘ 
tz 
= Ne => is 
- ¢ 
4 “> ’ 
= in, @ 
\ 
' . r 
ae! 
“ 
a 
, - 
4% a x 
‘ a = 7 . 
‘ iy 5 i 
. 
‘ Le “a ' . ¥ 
= 
all a om 
’ mo : Le, 
7“ i 
« 
- “= 
° v 
* 
. 
* 
ms t 
‘| 
; 5 i 
‘ 
> = 
~ 
' 
; : 
“ 
. 
bd i 
c 
| 4 : 
’ f 
) ¥ 
i 
‘a 
6 
\ y : va rs 
‘ 4 oe is 
j i — - are 
= ' t enh; 





FIELD COLUMBIAN MUSEUM. GEOLOGY; VOL. Illes PLATE XVI. 





South Bend meteorite. End view, < 7%. 
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Etched section of South Bend meteorite, showing arrangement of nickel- 
iron and chrysolite. The light portions are nickel-iron, the 
dark chrysolite, x %. 
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Map of Indiana, showing location of known meteorite falls. 
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NEW FORMS OF CONCRETIONS 
By HENRY WINDSOR NICHOLS 


SAND-CALCITE CONCRETIONS FROM SALTON, CALIFORNIA 


A series of five sand-calcite concretions (Museum No. G, 1301) 
presented to the Museum by Mr. Herbert Brown of Yuma, Arizona, 
appear worthy of description. Regarding the conditions of the occur- 
rence of these concretions little is known. Mr. Brown simply states 
that they were handed him by a commercial traveler as having 
been obtained by him at Salton, California. As there are extremely 
large sand dunes in the immediate vicinity of Salton, it is probable 
that the concretions were formed in these. Whether or not the form 
represented by the specimens at hand is a common or an unusual 
type in that locality is unknown. These concretions (Plate XIX) 
are formed of sand cemented by calcite, and are, therefore, of the 


'_ type of the well known Fontainebleau and Saratoga Springs concre- 


tions, from which, however, they differ in several respects. The Salton 
concretions take the form of an irregularly botryoidal ball from which 
projects a stout, tapering stem in such wise that the object assumes 
the shape and proportions of an ancient mace. The change from 
head to stem is abrupt, much as if the stem were driven into a hole 
bored in the head, and there is even a slight annular depression in the 
latter where the stem enters. The botryoidal appearance of the head 
is due to a compound structure — each head being built up from a 
number of spheroidal concretions grown together. While there is but 
little flattening of the concretion as a whole, the subordinate spheroids 
are much flattened and also elongated in the line of the principal axis 
of the concretion. The specimens have a very rough surface from 
the presence in large numbers of rhombohedral points of arenaceous 
calcite crystals. These points suggest that these concretions, like 
those from Devil Hill, Wyoming, described by Barbour,* are aggre- 
gates of moderately large crystals. Lines of stratification (PlateXIX) 
intersect the specimens in such a direction as to ind cate that the 
principal axes lie conformably with the strata in which they form. 
* Bull. Geol. Soc. Amer., Vol. XII, p. 165. 
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The slight flattening of the complete individual as well as the greater 
flattening of the subordinate spheroids of the head is in the plane of 
bedding of the surrounding sand. 

The specimens in the possession of the Museum weigh from 45 
to 952 grams. The diameter of the ball lies between 30 and 70 
millimeters, and that of the thickest part of the stem between 20 and 
30 millimeters. The head of the concretion, therefore, varies much 
more in size than the stem. The stems, however, are very variable 
in length; the shortest 1s.55 and the longest 210 millimeters. Two of 
the specimens are compound, consisting respectively of two and three 
individuals grown together. 

The specific gravity of the concretions is 2.69, and they are 
therefore a little denser than the average concretion of this character. 
Concretions of sand and calcite frorn Saratoga Springs in the Museum 
collections have a density of 2.62; those from Fontainebleau of 2.42. 
The sand-calcite concretions and crystals from Devil Hill, Wyoming, 
which have been studied by Barbour,* have a specific gravity, as 
determined by the present writer, of 2.64. According to Dana, the 
Fontainebleau crystals vary in specific gravity from 2.53 to 2/84.T 
The great variation in these figures is, however, not to be taken as | 
indicating corresponding variations in the true density of the objects. 
They rather indicate differences in the methods employed by various 
experimenters and differences in the shape and size of the pores of 
different specimens. It is evident that the true specific gravity of a 
mixture of calcite and quartz cannot be less than 2.65, the specific 
gravity of the lighter constituent. The very great influence of the 
character of the pores and of the shape and size of permeable objects 
of the character of those under consideration are discussed in this paper, 
page 50. For the reasons there given, the specific gravities of the 
Salton, Fontainebleau, and Saratoga Springs specimens, determined at 
the Museum, are probably low, but it is believed only slightly so. 

The carbonate cement of the Salton concretions is soluble rapidly 
and with brisk effervescence in cold dilute hydrochloric acid, and is 
therefore essentially calcite. The dissolved cement, however, yie ds 
noticeable quantities of iron to chemical tests. 

The sand of the Salton concretions, when cleansed by cold dilute 
hydrochloric acid, is of a light gray color, subangular, and very fine. 
It all passes a 60 mesh sieve, 17% is retained upon an 80 mesh, 
48% additional upon roo mesh, and 35% passes through a sieve of 100 


* Bull. Geol. Soc. Am., Vol. XII, p. 165. 


+ Dana: System of Mineralogy, p. 266. 
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meshes to the inch. It appears that the closeness with which the 
sand packs itself has some bearing upon the nature of the concretion. ° 
A sand of similar physical constitution was prepared from a mixture 
of glass sands by the use of sieves. This sand was packed into a 
glass cylinder and compacted by long tapping of the outside of the 
cylinder by a stout wooden rod. This sand, so compacted, enclosed 
between its grains 40% of voids which were calculated by the usual 
formula.* 

Such a sand undisturbed in its natural bed may be assumed to 
compact itself in time somewhat more than it may be compacted by a 
few minutes’ tapping in the laboratory. Such undisturbed sand beds, 
according to King and others,f contain 35% to 40% of pore space. 
Therefore if a sand-calcite concretion is composed of calcite filling 
voids previously existent between grains of sand, it will have by 
volume a composition of calcite 35-40%, silica 65-60%. The com- 
position by weight will be approximately the same, as the specific 
gravities of the minerals differ but little. Such a composition has in 
fact been proved by the only two determinations of this character 
known to the author for similar concretions. These were carried out 
upon material from the two widely separated localities Devil Hill, 
Wyoming,t and Fontainebleau, France.$ 

A determination of the percentage of sand and calcite in the 
Salton concretions was made upon material broken from the stem. 
The fragments were treated with cold dilute hydrochloric acid and the 
insoluble sand weighed. The concretion was found to contain: sand,» 
29.17%; calcite, 70.83%. This corresponds to a composition by 
volume of about: calcite, 70%; sand, 30%. The above facts may be 
tabulated as follows: 

COMPOSITION BY VOLUME OF SAND-CALCITE CONCRETIONS FROM 


THREE LOCALITIES: : 
Sand, % Calcite, % 


GS AD A er GG eae eae eo tse 5-40 

MASEL arth Nang cages 4 Grae hoticg hres Sab ibs VAhy Seo 36 
“Fontainebleau............ SO Die es ee eh ond 50 — 37 

Ree eG hs te. ROS pon re aN elie ee ie hs 70 


From this table-it appears that in the Fontainebleau and Devil 
Hill concretions the calcite is little, if any, in excess of that required 
to fill the voids between the sand grains. The Salton concretions, on 
the other hand, have but half the sand and twice the calcite required for 


* King: Physics of Agriculture, p. 115. 

+ Ibid.: p. 126; Warington: Physical Properties of Soil, p. 66. 
t Barbour: Bull. Geol. Soc. Am., Vol. XII, p. 165. 

§ Dana: System of Mineralogy, 6th ed., p. 266. 
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Such a constitution. There are four hypotheses which may account 
for this excess of calcite: 1. The concretion may have formed in a 
partially opened crevice; 2. Part of the calcite may be fragmental; 
3. Part of the sand may be impregnated with or replaced by calcite; 
4. The calcite when crystallizing may have exerted pressure upon the 
sand grains and moved them apart. ; 

The first hypothesis, a partially opened fissure, is practically. 
negatived by many conditions and may be dismissed at once. Be- 
tween the other three, microscopic study might discriminate. A 
slide was therefore prepared for this purpose, from a cross section of 
the stem of a concretion. The sand grains in this slide proved to be of 
the usual character of those sands which are derived from acid crystal- 
line rocks. The great majority of the grains were quartz. Partially 
kaolinized feldspars were present in some quantity, also scattered 
fragments of biotite, muscovite, dark amphiboles, and a few grains of 
minerals not readily recognized. Such minerals as garnet, ilmenite, 
magnetite, etc., were completely absent. The grains varied from 
angular to well-rounded, but the greater portion were of a sub-angular 
character. With the exception of the slight kaolinization of the eld- 
spars the minerals of the sand grains were wholly unaltered. The cal- 
cite proved to be wholly in the cement, and the cement contained no 
other mineral than calcite. No alteration of the calcite was observed, 
nor any calcite of fragmental origin, nor did any of it replace sand. 
The calcite was found to occupy more than half the area of the slide, 
the grains of sand seldom touched, but were separated by bands of 
calcite cement, which varied greatly in width. These calcite bands 
were frequently much wider than the diameter of the enclosed grains. 
It appears, therefore, that the calcite in crystallizing has exerted 
sufficient pressure to push apart the sand fragments, although no 
anomalous optical features were noted indicating strain in the cement. 
The cement was in the form of calcite crystals of cross sections com- 
parable in magnitude with those of the sand grains. While many of 
them lay in parallel positions, sufficient data could not be secured 
from a study of the slide to determine whether or not the calcite is in 
the form of radiating crystals or of other regular or irregular aggre- 
gates. 

The concretions in the Museum collections which possess a 
character most resembling the Salton forms in shape and appearance 
are from the two well-known localities: the Paris Basin, and Saratoga 
Springs, New York. The specimen from the Paris Basin which 
appears to possess the most in common with the Salton concretions 
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is achain offour sand-calcite balls from Clermont. (Plate XX, Fig. f.) 
This consists of four spheres between 140 and 160 millimeters in 
diameter united into a slightly curved chain 49 centimeters long. 
The spheres where they join interpenetrate for perhaps one-eighth to 
one-twentieth of their respective diameters. Each balls nearly 
spherical with no marked flattening and is simple. The only compli- 
cation of form is an abrupt change in diameter of the spheres giving 
each the external form of a laminated body from which the external 
shell has been half broken away. This is, however, a consequence of 
differing rate of growth for different sides of the sphere and is in no 
wise dependent upon internal structure. These deposits, which are 
associated with mineral springs, are doubtless more or less tufaceous 
in character. 

The sand-calcite concretions of Saratoga Springs, New York, 
tend to form sheets by the coalescence of many ind.viduals and thus 
- much of the material is better described as sandy calcareous tufa 
than as concretionary. The two specimens shown in Plate XXI 
illustrate this phase. These are respectively 15 x 40 and 17 x 20 
centimeters in area and both are from 3 to 6 centimeters thick. Both 
specimens are fragments evidently broken from considerably larger 
sheets. The individual concretions from these sheets are forms 
modified from the sphere by agencies which have p oduced a flatten- 
ing and elongation, so that the simplest form of common occurrence 
is a somewhat flattened ovoid or pear (Plate XXI, Fig. 1) with the 
same appearance of lamination which occurs upon the Paris Basin 
specimens. The larger number of those concretions which unite to 
form a sheet of tufa at Saratoga Springs are much more elongated 
than these pear shapes. Many of these more elongated forms so 
coalesce as to lose their identity and present merely a solid, wavy 
surface. When the individuality is not so completely lost, there 
arise, first, shapes resembling. a long-necked gourd, then, as the 
elongation becomes greater, the flattening becomes greater also, the 
form becomes wavy in both the horizontal and vertical planes and 
deep, strong, longitudinal and occasionally transverse striations 
appear. Thus the elongated individuals forming these sheet-like 
bodies of concretion tend to become flat and more or less curved. 

Besides the tufaceous sheets, separate individual concretions 
are common among the Saratoga Springs material. These show 
little or no flattening and sometimes but little departure of any kind 
from a spherical form. They are frequently heavily striated in a 
meridional direction by deep grooves which come together at two 
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poles. When compounded, they assume grotesque and imitative 
forms. The nearest approach to the Salton forms is a double con- 
cretion from Saratoga Springs (Plate XX, Fig. 2). This consists of 
two cones with hemispherical bases. They are similar in form but 
differ in size. The apex of the smaller is united with the base of 
the larger. The length of the specimen is 38 centimeters and its 
greatest diameter 8 centimeters. This may be considered as two 
independent concretions which have grown together, and the larger 
cone alone may be compared with the California specimens. This 
larger cone is as smooth on the surface as the sand which enters into 
its composition will permit. It is slightly curved. There is the usual 
fold-like longitudinal swelling where it has grown faster in one 
direction than another. The cone tapers gradually with no abrupt 
change of curve from the widest portion.to the apex. The relation 
between the specimens from Salton and those from Saratoga Springs 
and the Paris Basin are best brought out in tabular form: 

COMPARISON BETWEEN SAND-CALCITE CONCRETIONS FROM THREE 
LOCALITIES: 








Saratoga and the 
Salton. Paris Basin. 





Roughened with rhombo- 




















Surface: hedral points. Never Smooth. Often striated. 
striated... 4 
. Simple. 
Bee Gee Compound. Oblate. Prolate or ovoid. 
ney Pseudo-concentric, 
Elongated Circular section. Flattened section. 
forms. Straight. Curved or wavy. 
Junction of / 
pon eee et Abrupt. Always gradual. 
form. 











Lack of data prevents discussion of the nature or origin of these 
concretions from Salton, California. There is, however, one sugges- 
tion which is called forth by the shape of these objects when they 
are compared with some hitherto unrecorded forms of concretions 
of an entirely different character. The stem of any one of these 
California specimens is very like a stalactite depending from the head. 

In certain sand dunes, notably in the ‘‘ Hoosier Slide’’ of Michigan 
City, Indiana, flat sheet-like bodies of limonite concretion form in 
certain strata of the sand. When these are dug out, numerous small 
stalactites of limonite are found depending from their lower surfaces. 
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These stalactites are, however, too friable to be preserved. These 
limonite concretions form by deposition from a sheet of ferriferous 
water which flows during wet weather along a more permeable layer of 
dune sand or upon the surface of a comparatively close-packed and 
impervious stratum. It is’ evident that this comparatively imper- 
meable layer is able to form in wet weather some fashion of floor for 
the stream of iron-bearing waters. This floor is, however, but 
imperfect and very leaky, so that the limonite stalactites have ample 
opportunity to, form where the water drips through. It is very 
possible that in the case of these sand-calcite concretions some 
similar structure of the dunes near Salton has permitted a similar 
stalactite to form at the base of such concretions as were favorably 
placed. 


SAND-BARITE CRYSTALS FROM OKLAHOMA 


These specimens (Museum No, G. 1285, Plate XXII) were 
collected by Prof. Charles N. Gould of the University of Oklahoma 
_and presented by him to this Museum. They are found, according to 
Prof. Gould, along the outcrop of a belt of red sandstone in Eastern 
Oklahoma. This belt is about ten miles wide and extends for a 
distance of fifty or seventy-five miles through several counties, 
particularly Cleveland, Oklahoma and Lincoln counties. Prof. 
Gould referred to the specimens in conversation as “‘sand crystals.”’ 
Dr. Otto Kuntze in a similar way calls them “‘barite pseudomorphs.”’ 
In the catalogue of a Western mineral dealer they are listed as identical 
with certain “‘silico-barite concretions’’ collected in Kansas. An 
Eastern dealer calls them “‘ gypsum pseudomorphs.’’ It may be 
inferred from these differing appellations that there is more than a 
little uncertainty regarding the nature of these objects. 

Twelve specimens which came into the posssesion of the Museum 
at the close of the St. Louis Exposition vary from 2% to 7 centimeters 
in diameter and from 10% to 364 grams in weight. They assume the 
form of rosettes which are composed of aggregates of tabular crystals 
resembling lamellar-nodular aggregates of gypsum, barite and other 
minerals. The faces of the plates are, however, somewhat rounded 
on the edges as if eroded and hence not sufficiently definite in form to 
permit of exact measurements or determination. According to 
Prof. Gould they vary in size from that of a pea to a diameter of five 
inches. They are found both enclosed in the sandstone and weath- 
ered out. 
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A series of 32 specimens received later confirms the characters of 
the earlier lot. They include a number of globular specimens which, 
however, have the same structure as the rosette forms, from which 
they differ in the number and dimensions of the component plates. 
That is, the globular forms are merely thick rosettes.: One specimen 
consists of a group of many nearly globular forms enclosed in the 
weathered matrix which assumes the form of a red sand. This sand 
appears to be the residue left from solution of the limonite cement of 
a ferruginous sandstone. | 

The rosette appears upon both sides of an approximately octa- 
gonal plate which may be designated the basal plate of the aggregate. 
This is penetrated obliquely by a variable number of similar plates. 
which appear to intersect at the centre of ‘the aggregate and project 
on both surfaces. These plates make angles of approximately 30° 
with the bases. While these plates appear as if passing through 
the basal plate and any important one appearing on one side 
may be readily discovered on the other, yet the two rosettes are 
never exactly alike. One is always more complex than the other and 
formed of smaller plates. These plates generally, but not always, lie 
in a confusedly whorled position. ‘They are not simple but frequently 
consist of two plates inclined to each other at angles of approximately 
30° and intersecting some in the vertical and some in the horizontal 
plane. By repetition of this compounding of plates, always at 
angles of approximately 30° so far as the roughness of the 
material will allow determination, the apparently irregular orientation 
of the leaves of the rosettes may be accounted for. By a greater 
degree of this compounding also is the greater complexity of one face 
over the other produced. The specimens, examined detail by detail, 
are decidedly unsymmetrical, yet when the broader features only are 
considered, symmetry of a high order is present. ‘The rosettes on 
either side of the basal plate while not identical in detail are so in 
mass, and proportioned so that the aggregates are symmetrical with 
respect to the plane of the basal plate, as well as to a central axis at 
right angles to this plane. There is also a tendency in some of the 
specimens towards an axis of hexagonal symmetry in the plane of the 
basal plate. The secondary plates appear to so twist as to all intersect 
along this axis. 

The position of those portions of the plates which lie buried in 
the body of the specimen may be followed by the cleavages upon the 
fractured surfaces. From an examination of these cleavages it 
becomes evident that the plates do not really intersect or interpene- 
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trate. While the projecting and visible portions are plane, that 
portion of each plate which is buried in the mass of the aggregate is 
invariably curved and frequently very strongly so. Hence a plate 
that appears from the general form to pass through the basal plate 
frequently curves sharply into almost a U shape, with both sides 
projecting upon the same side of the specimen while another similar 
U-shaped plate lies symmetrically in the opposite rosette. Other 
plates upon approaching plates that they appear to penetrate, termi- 
nate there in a wedge, and a similar form symmetrically placed gives 
the appearance of a penetration that does not exist. In some in- 
stances the aggregations are double. One specimen consists of two 
rosettes in parallel position which have simply touched each other 
and adhered. Another consists of two individuals at right angles 
which have grown together giving the effect of a more or less spiral, 
elongated form. | 

The exterior of the specimens is of dark reddish-brown color, 
while the interior is of a pale pink closely resembling the color of some 
pink orthoclases. When broken a good cleavage developes in the 
form of a minute step structure of very brilliant facets in parallel 
position with pronounced pearly lustre. When the fracture is ex- 
amined under the magnifying glass the cleavage is obscured by a 
granular structure which is exactly that of a broken face of sand 
stone. The specimen is obviously composed of grains of sand ce- 
mented by a mineral which possesses an eminent cleavage in at least 
two directions. The average specific gravity of the nodules is 3.348. 
The individuals do not vary greatly in density from this mean. The 
color is discharged upon intense ignition but returns upon cooling. 
The color after ignition however, is fainter than before. 

A slide was prepared and studied under the microscope. This 
appeared as an aggregate of angular quartz fragments of several sizes _ 
enclosed by a cementing mineral which completely filled all voids or 
interspaces between the quartz. The quartz grains were surrounded 
by a thin red coating which resolved under high power into groups of 
brownish-red isotropic spherules and ellipsoids upon the surface and 
in the fractures of the quartz grains. The granular fragmental 
material was almost wholly quartz. One small, isotropic fragment 
of yellow color, high refraction and no visible cleavage, presumably 
garnet and one good sized fragment of clouded orthoclase appeared. 

The cement was an anisotropic mineral of two cleavages, one 
better defined than the other, which lie at an angle of go°. There 
was a third cleavage parallel or nearly so, with the plane of the slide 
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which did not appear as cracks upon the surface of the section. The 
extinction was parallel to the principal cleavage, which hes in the 
plane of the axis of least elasticity. The index of refraction of this 
mineral was greater than that of the quartz. The cement throughout 
the entire slide was part of.one crystal with the growth of which the 
sand grains present had not interfered. This was indicated by the 
cleavage,. which was everywhere parallel with itself, and by the 
interference color which was the same hroughout the slide. The 
high specific gravity of the specimen and the presence of much barium 
sulphate, taken with the features shown in the slide indicate that this 
cement is barite. In this slide it was evidently cut parallel to m and 
showed the usual cleavage parallel to c and one set ‘parallel to m. 

An analysis of the specimens made in the Museum laboratories 
by the author gives the following result: 





nO ee oe PE cle Mees 50 fro 36.99 
Ba yi iy i oe Sisk sa a alee ae ere 3h 76 
SO re ere rer ne RT 19.20 
FeO ges EE oe 0 tet ee 0.82 
ALO een ne abtg hale = gy reac nen ee 5.36 
Cad fo oe FORGE Che be une aaee Ons 
MgO 2 Be bes 2 fA Siete eee eee 4 0.03 
HO 5 feck Lis ie cern eae ee 0). 27 
Organicy © 254 yh vey. Speers eae C233 

99.26 


This corresponds with a mineral composition (disregarding the 
silica required for the aluminous minerals) of: 


Barite\. 22 as eee 2 RE et ay Seer ee 54-42 

Quartz 8.0.5 OMA ne ee ae 36.99 

Miscellaneous’ wis s.70U ke ee 8.59 
2 

100.00 


From the analysis it would appear that some aluminous mineral 
is present bu: the slides fail to disclose such in quantities required to 
satisfy the analysis. Inasmuch as barite frequently contains 
similar elements as mpurities even when well crystallized, it appears 
best to provisionally include the minor elements in the barite for an 
approximate determination of mineral composition. The mineral 
composition thus becomes: 


Barité@es vnc). boy adds aie eee ee ee 63 
QuartKe vy ne An dan oe ee cy 
100 


This corresponds to a specific gravity of 3.77 against 3.380 
* From air-dried specimen, by Penfield’s method. 
7 Loss on ignition less water. 


JUNE, 1906. NEw Forms oF CONCRETIONS—NICHOLS. 35 


actually found for the individual from which the material for the 
analysis was taken. This discrepancy would be too great were it not 
for the fact, elsewhere discussed in these papers, that the specific 
gravity determined for these mineral aggregates is commonly too 
low owing to air trapped in pores, cracks, etc., which cannot be 
wholly removed by boiling or by the air pump. If, however, we 
assume that all the bases except the barite are in the form of silicates 
which have a density equal to quartz, the calculated density 3.62 is 
but slightly lower than that before obtained. 

By the method described on page 27, the space occupied by 
the quartz and barite may be calculated. The calculation so made 
shows that the quartz occupies 50% of the volume of the concretion 
and the barite 50%. As sand naturally packed generally ncludes 
about 40% of voids between the grains, it appears as if the barite had 
crystallized between the grains of sand and very slightly pushed them 
apart by pressure when growing. Indeed there are in the slide 
examined, here and there a few evidences of slight pressure upon the 
cement in the shape of a rise in the order of interference color com- 
bined. with a wavy extinction. These spots however are very few 
and very small. 

These specimens are, therefore, not concretions in the narrow 
_ sense of the term, but crystal aggregates of barite with sand present 
as a mechanically held impurity. They bear the same relation to the 
known occurrences of sandstone with barite cement that the sand- 
calcite crystals of Fontainebleau and Devil Hill do to the sandstones 
with calcareous cement. 


LIMONITE-SAND CONCRETIONS, SPRING LAKE, MICHIGAN 





These concretions (Museum No. G. 1223, Plate XXIII) were 
collected at Spring Lake, Michigan, by the author. They occur on 
the tops of dunes where the sand has been overgrown with grasses and 
shrubs. In places the vegetation has disappeared and the sand has 
again begun to move. Thus there are formed shallow pits where the 
surface has been removed to depths of from an inch or two to five or 
six feet below the sod. These concretions he on the surface of these 
pits in the loose sand. From the shallowness of some of these pits, 
it is evident that many of the concretions must be formed within a 
few inches of the original sodded surface of the dune. Inasmuch as 
_ in the deeper pits the supply of concretions is not perceptibly greater 
than in the shallowest of all, it appears that few, if any, of the concre- 
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tions originate at any considerable depth below the surface. The 
concretions are irregular, lumpy forms without approach to any 
regularity or symmetry beyond the fact that the majority of them 
are more or less flattened and many have one flat side. They are 
occasionally penetrated by minute cylindrical holes up to 2 mm. 
in diameter such as would be the case if they had been penetrated by 
rootlets. They are of reddish-brown limonite color rarely approaching 
a hematite-red in places. They are but slightly consolidated and 
may be readily reducéd to their constituent sand grains by pressure of 
the fingers. They do not commonly exceed 5 centimeters in 
any dimension. In composition they are dune sand cemented by a 
small proportion of limonite which does not fill the voids between the 
grains. The limonite is merely a coating on the sand grains. When- 
ever the grains touch their coatings coalesce, thus cementing the 
sands into a’concretion. There is no evidence of any nucleus in any 
of the specimens examined nor is there any determinable concentric 
structure. 

There is no mystery about the origin of these forms beyond the 
determination of which of three or four common agents has been the 
predominant precipitant of the cement. The sand of the dunes in 
which they were found is, like nearly all dune and beach sand, of a 
yellowish-brown color. This color is due to a thin coating of limonite. 
Where the dunes have not been fixed by vegetation, this color is not 
noticeably lighter at the surface than it isin depth. Where a dune is 
fixed by vegetation a light sod often forms over the surface. Under 
this sod the sand is much lighter in color for a depth of a few inches 
than it is at greater depth. Hence it is to be inferred that the 
organic compounds derived from the vegetation have, as is cus- 
tomary, dissolved the iron oxides from that sand which lies immediately 
under the sod. From organic compounds containing iron dissolved in 
the so-called humus acids, the metal is rapidly precipitated by any 
one of several agents, the more common of which are spontaneous 
changes in the organic solvent, bacterial action, oxidation and hydroly- 
sis. The hydrated ferric oxide precipitated is deposited by preference 
as a film upon the surface of the sand grains and by spontaneous 
dehydration forms the limonite cement. 

As_ he precipitation has fol’owed so immediately on solution as 
to produce concretions within a few inches of the surface it is pro- 
bable that the precipitating agent is either air in the pores between 
the sand grains, iron-secreting bacteria, or more probably a hydro- 
lization of iron compounds of weak organic acids consequent upon 
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large dilution of the solvent when removed from the immediate 
vicinity of the decaying root or leaf which is the : ource of its supply. 

Such small limonite-sand concretions forming near the surface 
of semi-fixed dunes are, therefore, due to an action of vegetation upon 
the limonite coatings of the sand grains of the dune, an origin not 
unlike that of the bog and pond limonites. 


LIMONITE GEODES, MUSCOGEE, INDIAN TERRITORY 





A series of limonite geodes (Museum No. G. 1308) of unusual 
character was presented to the Museum by General G. Murray Guion. 
According to General Guion the geodes are found in clay in the bottom 
of a “‘draw”’ or ravine at Muscogee, Indian Territory. These spec- 
imens are composed essentially of limonite with turgite and consist of 
a crust, a core and acentral cavity. They are of the irregular discoid 
form with smooth exterior which characterizes a common type of 
siderite nodule. They are of moderate size. A typical specimen 
(Plate XXIV, Fig. 4) weighs 270 grams, has a diameter which varies 
from io to 12 centimeters and a thickness of 4 centimeters. When 
the specimen hes flat its horizontal projection is a decidedly irregular 
oval. All vertical projections and sections are ovals, slightly irregular 
but symmetrical with respect to the major diameter. Some specimens 
possess th cker and some thinner forms than this. The surface is 
smooth except for such roughness as is due to scaling of the lamellar 
crust. The color is light gray with dark brown stains. Some 
Specimens are coated with a firmly adherent yellow ochreous clay in 
which they appear to have been imbedded, while many specimens 
are perfectly free from this coating. The specimen shown in the 
illustration s enclosed in a light-colored laminated crust. Inside the 
crust and sharply separated therefrom, is the main portion of the 
geode, a hard, red and yellow, concentrically banded, agate-like mass 
of limonite and turgite. The center is occupied by a small cavity 
which varies in shape and size in different specimens, and suggests in 
outlines the central cavity often found in agates. 

The shell is from 3 to 7 millimeters in thickness. Its external 
color is gray to brown; fractured surfaces are ight gray with dark 
brown and limonite yellow areas. The outer portion of the crust is 
almost universally light gray, wiile the inner parts contain more 
of the darker areas. | 

The crust is strongly laminated, especially in the outer portions. 
The individual laminae, which are somewhat under a millimeter in 
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thickness, are very brittle and break readily in some instances into 
little, straight-sided rhombs which are not uniform in shape or size. 
The hardness of this crust is about that of calcite. In appearance 
the material of this crust resembles a siderite partially altered to 
limonite. A chemical test, however, proves it to be hmonite mixed 
with clay and a very little calcite. 

Inside this shell is the core, which comprises the principal mass of 
the specimen. This core readily separates from the shell when the 
geode is broken. It consists of hard red turgite, banded concen- 
trically with limonite. (Plate XXIV, Fig. 3.) The red portion 
forms by far the larger part of the core. The hardness of the core 
like that of the crust is about that of calcite. This core is of a smooth, 
earthy texture. It rubs off sufficiently to soil paper readily. The 
agate-like banding is disposed somewhat symmetricallywith reference 
to the centre and the outside. A section of the core presents an 
annular form. The centre of this ring is occupied by a broad red 
band, outside and inside of which are thin, alternating bands of 
yellow and red, while the broad central red band is itself made up of 
a multitude of minute, almost invisible bands of two shades of red. 

The central cavity 1s small in proportion to the size of the geode. 
One specimen which has been sawn through the centre presents a 
section of an average diameter of 6 centimeters. In this specimen 
the section of the cavity occupies a space of 15 by 5 millimeters. 
The section of the opening has the form of an irregular pentagon . 
with sharp angles suggesting a crystal outline which is common 
among agates. The cavity in this instance has a dark brown, slightly 
iridescent coating of botryoidal limonite with two small areas of 
colorless, transparent opal also botryoidal A thinner specimen 
of about 5 by 25 millimeters section when sawn through the centre 
reveals the central cavity reduced to a mere slit of 2 by 10 
millimeters. This cavity is in the red turgite and has no limonite 
coating. It has, however, a partial coating of an opaque white 
powder, the nature of which has not been determined. 

Composed of quartz, these specimens would be typical agates. 
Therefore it is most probable that they were formed in the same way 
as agates by the deposition of oxides of iron instead of silica. As in 
the case of agates slight changes in the conditions of deposition cause 
changes in the color and porosity of silica deposited, so in this instance 
slight changes in the surroundings or in the mother liquor have 
- caused alternate depositions of more and less hydrated oxides of iron. 
Further discussion of the origin and nature of these objects would 
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appear unprofitable until their occurrence has been investigated in 
the field. 


EIMONITE GEODES FROM THE OHIO RIVER 





A series of four hollow limonite objects (Museum No. G. 1307) 
of rhombohedral form which were presented to the Museum by Dr. 
W.8S. Gilmore prove to be limonite geodes. (Plate XXIV, Figs 1 
and 2.) They are described as occurring in large numbers in clay 
upon the banks of the Ohio River about 30 miles from Owensboro, Ky. 

They are small, weighing from 28 to 64 grams. They are all of 
approximately the same’ thickness, 25 millimeters, the same width, 
2s millimeters and vary in length from 26 to 60 millimeters. With 
the exception of one imperfect specimen they are bounded by plane 
faces and are in form typical joint rhombohedrons formed between 
bedding planes and three systems of parallel and intersecting joints 
perpendicular to the bedding. Two systems of the joints are practi- 
cally perpendicular to each other. The third system intersects the 
others at angles varying from 40° to 60°. In all the specimens two 
parallel surfaces which differ in color from, and are more earthy in 
texture and rougher than the others, are identified as bedding planes. 

The surface of the geodes is yellow on the bedding planes 
and dull red to brown on the joint faces. Fractured surfaces are 
dull brown and smooth, with a yellow streak at the inside edge. The 
specimens are hollow, with thicker walls along the bedding planes 
than along the joint surfaces. 

In one specimen (Plate XXIV, Fig. 2) the walls of the geode in 
contact with the bedding planes have a thickness of 5 to 7 millimeters, 
while the walls in contact with joint planes have a thickness of only 1 to 
2 millimeters. This specimen happens to be double, the half-specimen 
or individual to which the above measurements refer having a breadth 
and thickness respectively of 24 and 16 millimeters. The interior 
hollows of the unbroken geodes are filled with a tough, yellow, och- 
reous clay, reticulated on the surface with drying cracks. 

It is very ev dent from the form and structure of these objects 
that they are formed at the intersection of joints and bedding planes. 
They do not represent actual open spaces, but rather are blocks of 
clay enclosed by these fractures and modified by the introduction of 
limonite from the exterior by ferruginous waters. These waters do 
not appear to have deposited their iron in the joint openings them- 
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selves to any considerable extent, as in this case there would be- 
instead of individual geodes, a cellular honeycomb structure of 
limonite enclosing clay in its meshes. 

The limonite has been deposited principally, perhaps wholly, 
where the ferruginous waters have soaked into the clay as coatings 
upon the individual clay particles. Not filling the joint fractures, the 
limonite coatings of adjacent specimens do not commonly adhere. 
When they do adhere, compound or twin geodes are formed. The 
source of the iron cannot be determined, as practically nothing is 
known of the mode of occurrence of these objects. Except for the 
outer form, these objects simulate closely those concretions that are 
assumed to originate in the decomposition of a pyrite nodule and the 
deposition of the resultant oxide of iron around it. It is a question 
if many of the hollow iron concretions may not be geodes of this 
nature, although it is certain that not all are. If the deposition of 
iron oxide continued long enough, such a deposit would become one 
of argillaceous limonite. 


NODULES FROM THE CHALLENGER AND ARGUS BANKS IN 
THE ATLANTIC OCEAN 





While engaged in collecting fish for this Museum, Dr. Tarleton 
H. Bean, on the rath of October, 1905, dredged from the Challenger 
Bank sixty-four calcareous nodules. The following day he dredged 
from the Argus Bank twenty-eight similar nodules. These specimens, 
now a part of the Museum collections (Museum Nos. G. 1323-30), are 
sufficiently problematic in character to be worthy of some study, 
especially as, if of a certain character, they would have an important 
bearing upon geological and geographical problems of great interest. 

The Challenger Bank, whence the larger number of specimens 
were secured, is a shoal of from five to ten miles diameter, rising 
abruptly from the depths of the sea to within twenty-four to thirty 
fathoms from.the surface. The Bank lies thirteen miles southwest 
of Gibbs Lighthouse, Bermuda, and is separated from the Bermuda 
Bank by a space of three and one half miles of deep sea, where 
soundings exceeding 1,000 fathoms have been taken. The Argus 
Bank is a shoal of similar dimensions and depth of water about 
twelve miles southwest of the Challenger Bank, from which it is 
separated by a trough of five hundred fathoms depth. There is no 
shallow water connection between these two banks, nor with any 
other shoals or land. 
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It was the opinion of James D. Dana* that these two banks were, 
in comparatively recent historical times, islands, which were even 
mapped as “The False Bermudas.”’ Early accounts of these banks 
described them as “‘rocky ledges.’’} The ship Challenger visited the 
bank of that name upon the 23d of April, 1873. Upon its map of the 
region} the character of the bank is given as coral. Sir C. Wyville 
Thompson,§ who was with the Challenger expedition, says: ‘‘The 
bank, which seems to be about five miles across, consists mainly of 
large rounded pebbles of the substance of the Bermuda serpuline reef. 
There is an abundant growth all over the pebbles of the pretty little 
branching corals, Madracts asperula and M. hellana,”” He mentions 
also that starfish and other animals were brought up in the dredge. 
Mr. Bean, dredging in 28 fathoms, found that the bottom was 
covered with the nodules under consideration, which are doubtless 
identical with Sir Wyville Thompson’s pebbles: The nodules were, 
however, imbedded in calcareous ooze, and although covered by 
-living forms, the branching skeletons, which may well correspond 
with Madracts, appear from inspection of the dried specimens to 
have been dead sufficiently long to become encrusted with bryozoa 
and nullipora. 


If these nodules are rolled fragments of serpuline limestone, both 
the existence within a few hundred years of the False Bermudas and 
their extremely rapid subsidence is as good as proven. The three 
and one half miles of deep sea which separate the banks from the 
nearest reefs offer an insuperable obstacle to the transportation of 
pebbles in such large numbers. Such nodules of fragmental origin 
also could not form im situ under present conditions, for wave action 
at depths of twenty-four to thirty fathoms is either very weak or 
entirely lacking. The current of three knots has not sufficient 
power to round boulders of such size. If, however, they are 
accretions, they have little or no apparent bearing upon these ques- 
tions, and the interest in them arises from other sources. 

The nodules from the Challenger bank (Plate XXV) in the 
possession of the Museum were dredged, as already stated, from a 
depth of about twenty-eight fathoms. The nodules are roughly 
spherical, with pitted and irregular surfaces. When collected, they 
were covered with living hydrozoa, other animal forms and algae. The 

*Corals and Coral Islands, p. 187. 
tIbid. 


fChallenger Report: Narrative: Vol. I, facing p. 140. 
§Voyage of the Challenger: The Atlantic, Vol. I, p. 333. 
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nodules are of a light cream color, with membranous patches of 
red and brown dried organic matter, (Meloboes1a) which continues to 
produce the characteristic pungent odor of drying marine vegetation. 
From the weights and dimensions of 56 individuals, the writer has cal- 
culated the average size and shape. Itisarounded body, like a slightly 
crushed sphere, 9.9 centimeters long, 8.7 centimeters wide, and 7.6 
centimeters thick.. Its weight is 340 grams. The variation of size 
in the nodules at hand is considerable, the maximum diameters of 
the 56 individuals lying between 6.8 and 14 centimeters, and the 
minimum diameters between 5.7 and 11.2 centimeters. The corres- 
ponding weights are 118 and 940 grams. Between these limits the 
sizes and weights of the nodules are distributed with a fair degree of 
uniformity. While the individual nodules frequently depart far 
from a true spherical form, they appear on casual inspection to do 
so in all possible directions, and with no tendency toward any other 
definite shape than the sphere. When the dimensions of all the 
specimens are tabulated, however, it appears at once that the 
majority of the forms are such that the three perpendicular axes or 
diameters are unequal, and the length of the intermediate is an 
arithmetical mean between the longest and the shortest diameter. 
The average nodule, as described above, also has this form. Few of 
the specimens depart far from these proportions. Many, however, 
while maintaining their ratios between major, median, and minor axes 
do depart materially from the form of the spheroid of the same axes. 
One is in the form of a cone with a large, shallow depression in its 
base, Well to one side of its axis. (Plate XXVI, Fig. 6.) Others have 
slight flattenings and concavities which are suggestive. Frequently, 
on the flatter sides of the nodule there will be slight depressions a 
little to one side of the centre. These forms dimly but persistently 
suggest half-obliterated forms of familiar gastropod shells. (Plate 
XXVI,) | | 

The specific gravity, of a specimen weighing 540 grams was 
found to be 2.30.* | 

The surface of the nodule (Plate X XV) is always of an irregularly 
rough or warty appearance. It is composed entirely of the skeletons 
of calcareous encrusting organisms which are chiefly corals, bryozoa 
and algae. In places the surface is covered with cylindrical branch- 
ing forms, (Madracts ?) which may attain a height of 8 mm. and a dia- | 
meter for individual cylinders of perhaps 2mm. ‘These forms were 
all dead when the specimens were collected, and are in all instances 


* See p. 50 for cause of low results. 
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thickly covered, and partially obliterated by other incrustations. 
Other portions are covered with somewhat smaller club-shaped branch- 
ing forms of bryozoa. The entire surfaces of all the specimens are 
covered with films of encrusting bryozoa, and of a nullipore allied to 
Meloboesta of which many were living when the nodules were col- 
lected. The surfaces show also a multitude of forms of other 
calcareous organisms, including curved worm tubes, fan-like forms, 
etc., of occasional occurrence. The specimens collected in 1873 
by the Challenger were covered with lving Madracts, which 
appear in the present specimens to have been replaced for the most 
part by nullipora and by bryozoa of encrusting rather than branching 
forms. The larger branching corals, etc., are confined to one-half of 
the surface, the other half being fairly smooth, and coated only with 
the smoother encrusting forms. This smooth half probably is the 
part embedded in the calcareous ooze from which the nodules were 
dredged. To some specimens are attached completely encrusted 
shells of sizes up to 45 millimeters. (Plate XXVI, Fig. 4.) The 
nodules are penetrated frequently by syphon tubes of a Pholas-like 
shell, These shells were all dead when collected and filled with 
calcareous sand. Some of the boring mussels are also represented by 
long-dead shells. There are also numerous serpula-like calcareous 
tubes penetrating the nodules in every direction. The calcite of the 
surface is of a friable, chalky, and earthy character, giving no 
indications of macroscopic crystallization. For purpose of study 
several specimens were sawn through the centre with a_hack- 
saw. These sections (Plate X XVII) exhibit a chalky, cellular lime- 
stone, becoming more solid and denser toward the centre. The cells 
possess no regularity in form, size, or distribution. Some of the 
openings are sections of the syphons of Pholas or some allied form, of 
worm tubes and of pelecypod shells; more are merely irregular 
cavities in the limestone. Towards the centre the cells are smaller, 
with thicker walls, and toward the surface they are larger, with 
thinner walls. Upon examination from a distance, the cells have a 
distinctly concentric arrangement, which disappears upon close 
examination, except near the surface. Close to the surface, and fora 
distance inward of six or eight millimeters, the material is in the form 
of concentric, irregularly waved sheets of calcite, which touch ‘and 
coalesce in spots enclosing elongated, empty cells lying approximately 
parallel with the surface. Upon the outside of the nodules there are, 
in places, thin encrusting bryozoa and algae, which arch away from the 
nodule in a similar manner. This type of cellular structure dies out 
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gradually toward the center by a thickening of the walls and a 
shortening of the cells to approximately equidimensional forms. 

The calcite of the body of the nodule is continuous with that of 
the encrusting forms. There are certain exceptions to this, however. 
A nodule (Plate X XVI, Fig. 2, and Plate XX VII, Fig. 2) of a shape 
suggesting an enclosed shell, and about ten centimeters in diameter, 
when opened disclosed the very light cellular calcite to a thickness 
of ten to fifteen millimeters, and enclosing an annular core of denser 
cream-colored rock with a line of demarcation perfectly sharp. This 
hard material has the shape of a curved loop three millimeters thick, 
inside of which the cellular material again occurs. It appears to be 
a section through the shell of a large gastropod. Other sections of 
specimens display the same character. Nearly all the nodules which 
were opened contained shells of Pholas, or of some allied form. Some 
specimens of the boring mussels were found, as well. The Pholas- 
like shells had been dead for some time, and were filled with calcite 
sand, but the syphon tubes penetrated in every instance either quite 
to the surface or to within one millimeter of it. Small gastropods 
completely enclosed and the calcareous tubes of worms are of fre- 
quent occurrence. 

Such are the nodules from the Challenger Bank. The twenty- 
eight specimens collected October 13, 1905, from the neighboring 
Argus Bank are of the same general character, but differ in some 
respects. They are smaller, and much more irregular in outline, as 
well as darker colored from the presence of the calcareous algae in larger 
numbers. They came from a depth of from 28 to 30 fathoms.’ They 
vary in diameter from three to eight centimeters, andin weight from 5 - 
to 212 grams. Some of the nodules have the spheroidal form of those 
from the Challenger Bank, but many have no regularity of shape what- 
ever. Some of them are simply shapeless intergrowths of branching 
coralline forms, and others appear to be encrustations upon flat shells 
of various shapes and sizes. The variety in form and size of the speci- 
mens from the Argus Bank is well demonstrated by the specimens 
forming the bottom row of Plate XXV. 

A chemical analysis of the substance of a nodule seeming desirable, 
the inner part of an average specimen of about eight centimeters 
diameter from the Chailenger Bank was taken for the purpose. After 
about one centimeter had been removed from the outside by chipping, 
the remaining portion was pulverized to pass a 4o-mesh sieve and 
quartered down to convenient bulk for analysis. The analysis by 
the author gave the following result: 
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ANALYSIS OF THE CENTRE OF A NODULE FROM THE CHALLENGER 
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A magnesia determination was also made upon about two grams 
of the extreme outer portion of the nodule. 5.12% of magnesia was 
found, corresponding with 10.70% of carbonate of magnesia. Thus 
it appears that the exterior of the nodule is more magnesian than the 
interior. 


Inasmuch as the nodules occur isolated on a small bank in the 
midst of the Atlantic, away from any possibility of impregnation | 
or alteration by waters flowing from pre-existing mineral veins, the 
presence or absence of minute proportions of the heavy metals is of 
importance as it bears directly upon the much disputed question of 
the origin of ore deposits by lateral secretion or ascension. The 
isolation of the material removes wholly the serious doubt present in 
most determinations of this character as to whether any metals 
found may not have originated in mineral veins and later impregnated 
the surrounding rock. Consequently a search for traces of copper 
and lead in thirty-seven grams of the nodule material was carried out 
with great care. There was not a trace of either metal present. 


*LessCOz2. Chiefly organic matter and some water. The organic matter makes itself very 
evident upon igniting the specimen, both by its odor and by blackening. 
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The magnesian character of so recently formed a limestone of 
organic origin is somewhat unexpected, even though analyses of 
reef rock, coral limestone, and coquina invariably show magnesia in 
similar quantity. The composition of these nodules is essentially 
that of the Bahama reefs and of other limestones of comparatively 
recent organic origin.* There are ancient crystalline marbles (e.g. 
Vermont) which are shown by analysis to have a similar constitution 
as regards magnesia. 

While the source of-the magnesia is undoubtedly the magnesian 
salts in sea water, the modus operandi of the transfer from the sea 
salt to the nodule appears doubtful. There are three possible methods: 
1. Formation of the nodules by direct chemical precipitation of 
the two carbonates; 2. Metasomatic replacement of calcium by 
magnesium; 3. Secretion of magnesium carbonate with the lime by 
organisms. The present tendency of geological belief is towards the 
replacement hypothesis, although there are yet those who believe the 
older dolomites are direct chemical precipitates. The application 
of the theory of replacement of lime by magnesia to the present case 
meets serious objections. 

Experimental studies of the replacement of calcium by magnesium 
in carbonates indicate that under certain abnormal conditions of 
pressure and temperature such replacements readily occur.t Also 
a co-precipitation of carbonates of lime and magnesia may be 
produced under conditions of concentration of the mother liquor 
which cause it to differ widely from sea water in character. On the 
other hand, experiments by Bischof,{ and others have indicated that 
under normal .conditions either such replacement does not occur or 
takes place so slowly that an experiment of several years’ duration 
yields no perceptible result. So eminent an authority as Mendeléef, 
however, states that such replacement can occur and will proceed until 
a condition of equilibrium dependent upon concentration and temper- 
ature is attained.§ Such an origin of dolomitic limestones necessarily 
postulates that they are formed under two sets of widely variant condi- 
tions, under one of which the equilibrium is reached at from one to ten 
per cent magnesium carbonate, and under the other the equilibrium is 
reached when the magnesium carbonate in the dolomite attains a 
proportion not greatly below 45.65%, which corresponds to the 
double salt MgCO,.CaCO,. Limestones with magnesian content 


*U.S.G.S. Bull. 228. 

+ Fouque et Levy: Synthese des Mineraux, p. 204. 

+ Bischof: Chemical and Physical Geology, vol. III, p. 167. 

§ Mendeléeff: Principles of Chemistry, vol. I, ch. 14, footnote 11. ; 
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between these limits are of very unusual occurrence, as are carbonate 
rocks with magnesia much in excess of that in dolomite. ‘Experi- 
ments by various chemists and experimental geologists have amply 
demonstrated that a co-precipitation of magnesia and lime car- 
bonates under normal conditions of concentration, pressure, etc., 
is impossible. The depth of 28 fathoms, however, corresponds to a 
pressure of 100 pounds to the square inch, more or less, and under 
this pressure and at ordinary temperatures experiments have not been 
carried out. 

These considerations are not intended to prove that dolomites and 
magnesian limestones are never formed by metasomatic processes or 
by direct precipitation. The evidences of .metasomatic origin for 
_ some dolomitic limestones which have been summarized by Van Hise* 
_are convincing. It is, however, evident from the above considerations 
that the conditions under which the Bermuda nodules grew are not 
such as favor either of these processes of dolomite formation. Inas- 
much as the nodules are evidently organic in origin, direct secretion 
of magnesia by the organisms concerned seems a reasonable hypoth- 
esis, especially as such an action would be to the advantage of the 
organism by rendering its skeleton more insoluble. As some brach- 
iopods and all vertebrates secrete phosphates, and some sponges, 
diatoms, etc., silica, there seems to be no a priort reason why corals, 
etc., should not secrete carbonate of magnesia together with carbonate 
of lime. There appears to be an impression which is very wide 
spread that all such calcareous skeletons are extremely pure carbonate 
of lime, but a cursory examination of available literature discloses no 
grounds for such a belief. Dana, Geikie and Prestwich} quoting 
Délter and Hornes’ work upon the dolomites of the Tyrols, note 
that some organically deposited limestone is slightly magnesian at 
the time of formation. Many writers refer briefly to the work of 
Forchhammer discussed in the following pages, but either minimize 
the importance of his results or fail to see their significance. 

To determine whether calcareous organisms ever become magne- 
sian enough to account for the character of these nodules magnesia 
was determined by the author in the Museum laboratory for twelve 
skeletons of calcareous organisms of various types. With the results 
of this work are tabulated twenty-one determinations by other 
analysts. The determinations as given in the table are of the speci- 
mens as prepared for exhibition. These naturally contain dried 


*U.S.G.S. Mon. XLVII, p. 802. 


+ Dana: Manualof Geology, p.134; Geikie: Textbook of Geology, p. 321; Prestwich: Geol. 
Vole DT ‘pein3- : 
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organic matter in considerable quantities, so that the ratio of magnesia 
to lime carbonates in the skeletons alone is higher than indicated by 
the percentages obtained for the dried specimens, which latter percent- 
ages are the ones in the accompanying table. 


MAGNESIUM CARBONATE CONTENT OF THE SKELETONS: OF VARIOUS 
MARINE CALCAREOUS ORGANISMS. 


Analyses by the author in Roman type; those by other analysts 
in italics. 


No. Mus. No. Mg CO, 
-ALCYONOID CORALS. ie 
Li aay Eunicea tourneforti, Bahamas, 2.78 
2 EOF Plexaurella dichotoma, Bahamas, 2,11 
3 — Isis hippurts,* 6.362 
4 ——  Corallium nobile,* 2132 
5 — Corallium rubrum, Mediterranean,t 0132 
6 314  Tubipora musica, Singapore, — 3.83 
ZOANTHOID CORALS. 
rDipalele Coeloria daedolea, Abyssinia, 0.35 
a Astraea cellulosa,* 0.542 
ao Siderastraea sp., Bermuda,} : 2.42 
BRYOZOA. 
1o6©6r0o41~ -~—sCw FF lusstra foliacea, California, 1.23 
tr ——  Eschara foltacea,* 0.146 
12 ~iove. “Garapholasicp.. 3.99 
13 ———  Bryozoan? Bermuda, bees 
in 6 57. Lithoramnion racemus; Bahamas, 0.65 
15 —— Myrtazoon truncatum,* 0.455 
16 ——  Heteropora abrotanotdes,* 0.352 
17 ——  Frondtpora reticulata,* 0.596 
PELECYPODA. 
18 2879 Teredo gigantea, Indian Ocean, ; 0.00 
19 ——.. Osirea sp.;§ 0.3 
20 —— Modiola papuana,* 0.705 
21 ——— Pinna nigra, Red Sea,* I.000 
GASTROPODA. 
22 G1331 Vermetus sp., Bermuda,|| 0.35 


* Analysis by J. G. Forchhammer: 1849. Bidrag til Dolomitens Dannelshistorie: Oversigt over 
det Kongelige Danske Videnskab. 1840, pp. 83 — 06. 

t+ Polished material from a necklace. 

+ Analysis by L. G. Eakins; Bull. U.S. G. S., No. 228) p. 308. 

§ Analysis by Sharples? Dana: Manual of Geology, p. 72. 

| The incrustation of specimen shown in Plate XXVI, Fig. s. 
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23 ——— Tritonium pompilius,* 0.486 
24 ——  Centhium telescopicum,* 0.189 
BRACHIOPODA. 

25 —— Luangula ovalis,t 3-59 
26.-——_— Terebratula psittacea,* 3 | 0.452 

| VERMES. 
27 ———  Serpula sp. Medtierranean,* 7.044 
28 —— Serpula triqueta. North Sea,* 4.455 
29 —— Serpula filograna,* - 1.349 

: CRINOIDEA. 
30 P6877 Metacrinus rundus, Japan,{ ; See 
CEPHALOPODA. 
31 —— Nautilus pompilius,* Oris 
32 ——  Ossa seprae [Sepia sp.],* 0.401 
| ALGAE. 

33. —— = Lithothamnium nodosum, § Bae 


It may also be noted that Sharples|) when in 1871 he determined 
the phosphate in seven zoanthoid corals observed that traces of 
magnesia were present in all, but made no quantitative determina- 
tions. A. Damour also found small quantities of magnesia in many 
millepores. 

From the above results it appears that the algae, crinoidea, 
vermes and alcyonaria secrete relatively magnesian skeletons, while 
the zoantharia, pelecypoda, gastropoda and cephalopoda secrete 
skeletons which are only slightly magnesian. 

These analyses thus explain why the inner portion of the nodule 
analysed by the author, (p. 45) is less magnesian than the outer part. 
This nodule like many of the others was formed in and around a 
large gastropod. The more highly magnesian corals, serpulae and 
algae of which the nodule is composed are in the central part diluted 
by the less magnesian gastropod material. It is probable that the 
magnesium of the outer part is also somewhat increased by that 
re-solution of the skeletal material which is always taking place. 

If under present conditions corals, etc., secrete skeletons which 
may contain over ten per cent carbonate of magnesia, may they not, 
under palaeozoic conditions, when, as is usually conceded, the sea 


tAnalysis by T. Sterry Hunt: Logan’s Geology of Canada, 1863. The ash analyzed was 61 per 
cent of the whole shell and gave 2.88 per cent Mg O, whence the equivalent Mg CO3 for the entire 
shell has been calculated. 

tCirri and pinnulate arms from an alcoholic specimen. The organic matter is 22 per cent. 

§Analysis by Gumbel; Geikie: Textbook of Geology, p. 482. 

|Sharples: Am. J. Sci., III ser., vol. I, p. 160. 

§ Dana: Manual of Geology, p. 72. 


s 
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water was very different in composition and possibly far more corrosive 
than at present, have protected themselves by secreting relatively 
insoluble dolomite skeletons? — 

From their composition and structure it is very evident that 
these objects are accretions and not rolled fragments of preexisting 
rock. Therefore they have no bearing upon questions relating to 
subsidence. From the continuity between the living covering of 
the nodules and the calcite of the interior, as well as from the detection 
under the microscope of organic structure in this calcite it becomes 
certain that the accretions are of organic growth. They are not, 
however, individual animals, for organisms of many kinds are inter- 
mingled in them. They owe their existence to a sequence of events 
substantially as follows: The surface of the bank was covered with 
a soft calcareous ooze upon which coralline organisms could get 
no foothold. Upon this ooze certain gastropods and other shells 
were able to live. Also it is possible that the shells of dead animals 
may be transported to the bank by the current of the Gulf Stream. 
The Challenger secured living starfish there and other forms of h e. 
Such gastropod, echinoid and other shells provided the firm anchor- 
age denied by the ooze for encrusting calcareous organisms of many 
kinds. These, growing generation over generation, have built up the 
nodules. If the growth of the nodules is more rapid than the 
deposition of the ooze, then they will eventually coalesce and form 
a surface from which a coral reef may grow upwards toward the 
surface. 


THE SPECIFIC GRAVITY OF CLAYSTONES 





When it was attempted to compare the specific gravities of the 
concretions herein described with the densities of other concretions, 
it was found that apparently such densities had never been deter- 
mined. Therefore after the specific gravities of the specimens 
strictly comparable with those under consideration had been secured, 
the work was continued by the determination and comparison of 
the densities of fifty-four claystones from eight localities. 

The specific gravities were obtained in the usual manner by 
weighing in water after immersion to complete saturation. Clay- 
stones are permeable to water and absorb it in large quantities, but, 
after the first few minutes, very slowly. A constant weight in water 
is seldom attained with less than twelve to twenty-four hours immer- 
sion. Frequently the weight is appreciably constant only after 
treatment for several days. 
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Claystones cannot be boiled to hasten saturation as they dis- 
integrate to a serious extent. For specimens of this character the 
use of the air pump is of but little value. This very slow permeability 
of partially saturated claystones is a necessary consequence of the 
peculiar mesh-like structure already described by Emerson.* The 
rate of absorption becomes less as the outer parts become saturated 
until it is so small that increase in weight. of the specimen 
under treatment is masked or imperceptible for periods as great 
as 24 hours. The last air of the interior is trapped and can be 
removed only by solution in the water. This solution is greatly 
impeded by the slight mobility of water confined in the capillary 
spaces so that the dissolved air can be removed by only slow diffusion 
unaided by convection currents in the water. The density obtained 
for claystones is therefore less than the true density by a quantity 
which is greater the thicker the specimen. It is-undesirable, however, 
in order to avoid this presumably small and regular error, to introduce 
the error due to solution of cement and consequent disintegration of 
the surface which would arise from too prolonged immersion of the 
specimen. ‘This latter error which is found to be very large and also 
very irregular has to be guarded against most carefully. This disinte- 
gration from the surface of clay stones in water is so great with 
specimens from some regions that all attempts to ascertain their | 
density proved futile. Where an abundance of material may be 
sacrificed in the work, pycnometer methods may possibly yield 
results free from these errors but the experience of the author has been 
that little dependence can be placed upon pycnometer determinations 
made upon such small quantities of material as could be sacrificed 
for this purpose. Hence no such determinations were made. The 
specific gravities of the claystones examined are tabulated on 
page 

When the forms of the specimens were compared with their 
densities an apparent relationship between the density and relative 
thickness appeared. To properly compare these features a numerical 
value for the rotundity or flatness of the. specimen is absolutely 
necessary. As a suitable expression for the variation of form in this 
respect the term modulus of rotundity is proposed. The diameter of 
that circle which has an area equal to the horizontal projection of 
the concretion is calculated or measured. This divided by the 
extreme thickness gives the modulus of rotundity, a number which 
is greater for the thinner forms and which becomes unity for the 

*U.S.Geol. Survey, Monograph XXIX, p. 717. 
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sphere. This number is of a very convenient magnitude, varying 
from 1 to 16.4 for the forms in the collections. This modulus is the 
reciprocal of the coefficient of rotundity. 


TABLE OF SPECIFIC GRAVITY AND Moputus oF ROTUNDITY OF CLAY- 
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46 2.93 16.4 South Hadley, Massachusetts. 73 
47 2.71 8.1 Charleston, New Hampshire. Woe] 
AG 2207 "9.2 , i 755-3 
49 2.66 3.9 a < 7 755~2 
50 2.78 . 7.8 Cumberland, Maine. 757-1 
Rare PFs 2 4 hs "f 757-2 
Beas 0." '< 2.3 ir f 757-3 
53 2.68 5.4 Broad Cove, Maine. 7560-2 
pee ae Oia fs 3-4 - % 756-1 
Soe 2-037") 1.4 ss . 750-3 


Of all the specimens examined those from Riga, Vermont, are 
available in the largest numbers and vary most in thickness. Their 
forms are extremely simple varying from nearly spherical to thin, wa- 
fer-like disks with but few irregular shapes. They are therefore favor- 
able specimens for study. Of the twenty-two from this region 
examined, the twelve with specific gravity below 2.70 have 
a modulus below 5. The ten specimens with specific gravity 
above 2.70 have a modulus above 5. Thus the modulus. of 
rotundity seems to increase in a general way with the density. 
It is probable that the increase in density with increased 
thinness is only apparent and is really due to those defects inher- 
ent in the methods of determination which have already been 
stated. 

Claystones, as impure concretions, are subject to many purely 
fortuitous variations in composition. It is of importance to note 
that almost any such variations from normal composition will give 
a specimen of greater specific gravity than the typical claystone. 
The glacial clays in which claystones commonly occur are rock flours 
of varied composition. As a general rule they consist essentially of 
floured quartz, kaolin and kaolinized feldspars and calcite. Such 
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clays have a true specific gravity between 2.62 and 2.65. This clay 
persists unchanged throughout the substance of all claystones formed 
in it. Any pebble or other foreign substance in the clay is enclosed 
by and made a part of any claystone that forms in the proper position. 
With the exception of quartz any pebble likely to be encountered in 
concretion-bearing beds is considerably heavier than the surrounding 
clay. Bits of shell, frequently encountered in claystones from some 
localities, render the concretion in which they occur heavier than 
normal. Rock flour clays may, and frequently do, contain pulverized 
minerals of many species, practically all of which are heavier than 
the normal quartz and kaolin. Spots and seams stained with iron 
oxides, segregations of magnetic iron sand, pulverized hornblende, 
etc., are not atalluncommon, ‘The cement of a claystone is, so far as 
known, essentially calcium carbonate. Usually it is somewhat 
magnesian and occasionally ferriferous. In either case the specific 
gravity of the concretion is increased. Fortuitous variations in 
composition and structure therefore commonly increase the specific 
gravity. It is astonishing that in bodies apparently subject io 
purely fortuitous changes so many and so great, this change of 
density with form should not be entirely masked. That it is not so 
masked, suggests that there are only narrow limits of structure and 
quality of clay and cement within which the formation of these 
concretions is possible. 
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LIMONITE GEODES, X 3 


Fig. 1. Two adjacent geodes, Kentucky. 
Fic. 2. Section of twin geode, Kentucky. 
Fic. 3. Section of geode, Muskogee, Indian Territory. 
Fic. 4. Limonite geode, Muskogee, Indian Territory. 








NODULES FROM THE CHALLENGER AND ARGUS BANKS, X 2 


The upper rows are from the Challenger Bank. 


r 


The lower row is from the Argus Bank. 
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ZOISITE FROM LOWER CALIFORNIA 


BY OLIVER CUMMINGS FARRINGTON 


While at San Diego, California, in the spring of 1905, the writer 
obtained from Mr. Ernest Riall of that city several specimens of a 
radiated mineral, collected by Mr. Riall at the Trace mine, in the 
Juarez District of Lower California. This locality, according to Mr. 
Riall, is situated sixty miles south of the international boundary. The 
accompanying cut shows the appearance of a typical specimen of the 
mineral. It occurs as divergent groups of long, prismatic crystals irreg- 
ularly penetrating a matrix of a white, granular mineral. The length 
of the crystal groups varies from one to three inches. Their form 
is essentially conical, the angle of the cone being about 10°. In coloring 
the cones are pink peripherally, pass interiorly into nearly colorless 
_andatthe center are brownish-gray. Their constitution of numerous 
individual crystals is shown by elongated brilliant surfaces into which 
they readily separate longitudinally, but transversely the cones break 
as units. -The cones as a whole are translucent, but small fragments 
are transparent. No terminal planes can be observed on any of the 
crystals. The longitudinal fragments show roughly prismatic bound- 
aries, but it was found impossible, witha reflecting goniometer, to ob- 
tain satisfactory measurements of the prismatic angles, since numer- 
ous longitudinal striations produce long series of reflections. Besides 
the striated planes, others not striated appear to be cleavage planes | 
to the brachypinacoid. The longitudinal fragments are colorless and 
transparent and show in polarized light extinction parallel to the long 
axis. No pleochroism is observable. The character of the double 
refraction is positive. In convergent light the emergence of an optic 
axis may be seen on such fragments. Sections perpendicular to the axis 
of the cone are colorless and show no pleochroism. Numerous cleavage 
cracks making angles of 53° with each other penetrate such sections. 
‘Between crossed nicols a polysynthetic twinning structure is seen to 
characterize the whole, the field being filled with lamellae in parallel 
position. These lamellae divide into two groups as: regards width, 
the broader being from .1 to .o7 mm. and the narrower from .025 to 
.o12 mm. The broad and narrow lamellae alternate. The direction 
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of the lamellae is such as to bisect the above-noted cleavage angle 
of 53°. Single cleavage cracks || with the lamellae are also occa- 
sionally seen. 

The interpretation of this structure is difficult, but the following 
may be suggested: The cleavage cracks at angles of 53° are those of 
prisms of which the crystal groups are composed. These prisms have 
the symbol 540, corresponding to an angle of 52° 44°. Thisis a new 
form for zoisite. The twins of which these prisms are made up are 
formed on ¢ as the twinning axis and the twinning plane is some 
highly inclined brachy-dome such as ¢ (061). 

The lustre of fragments of the mineral is vitreous and the frac- 
ture sub-conchoidal. Hardness 6.5 and specific gravity, determined 
with a chemical balance, 3.32. The mineral fuses B. B. at 3 with in- 
tumescence, to a brownish enamel and is only slightly attacked by 
hydrochloric acid. Qualitative tests showed it to be essentially a 
hydrous calcium aluminum silicate, from which the water could be 
driven off only by strong ignition. Quantitative analysis by Mr. H. 
W. Nichols gave the following result: | 





Ratio 

9i0, 38.15 3.02 
ALO. 29.50 } 
Fe,O, 4.60 ( ass 
MuO 0.55 
CaO oy ty 
MgO 0.63 aie 
H,O enh 1.00 
K-07} ' 
Na,O f 3 

99.99 


These ratios lead to the formula H, Ca, Al, Si, O,,, which is 
that usually accepted for zoisite with the addition of one molecule 
of water. For the determination of the water both of Penfield’s 
methods* were employed. By the first method, that of heating in a 
blast lamp, 1.81% of water was obtained. The mineral did not fuse. 
By the second method, which consists in heating the tube containing the 
assay in an oven of fire-brick lined with charcoal, an additional percent- 
age of water amounting to 1.95% was obtained. Under this treatment 
the mineral fused completely. The close similarity between the per- 
centages of water obtained by the two methods, each corresponding to 
one molecule, suggests that the molecules may be differently com- 
bined. Thus one may be united with aluminum and the other with 

* Amer. Jour. Sci. 1894, 3rd ser. Vol. XLVIII, pp. 30-37 
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calcium. No further investigation was made of this point, however. 
Although the formula of zoisite is usually considered to be H, Ca, Al, 
Si, O,,, other analysts have obtained percentages which indicate 
that an additional molecule of water is present. This is true, for 
instance, of the analyses of zoisite from Fuschthal and Traversella 
quoted by Dana.* The high temperature required to drive off the water 
from the Lower California mineral seems to preclude the possibility 
of its being present as the result of alteration, as might otherwise 
be assumed. The amount of iron in the zoisite shown by the analysis 
is high for this mineral and approximates that afforded by epidote. 

The mineral with which the Zoisite is associated is, as stated, 
white and granular. In cavities it exhibits minute imperfect crystals 
which have a distinct, pearly luster when fractured. The blowpipe 
and other characters of this mineral indicate it to be prehnite and a com- 
parison with fragments kindly furnished by Dr. W. T. Schaller leaves 
little doubt that it is the same mineral analyzed ¢ by him and found 
to be prehnite. Its association with zoisite is of interest owing to the 
similarity in composition of the two minerals. The prehnite seems 
generally to furnish a matrix which the zoisite penetrates, but occa- 
sionally it coats the zoisite groups in such a way as to suggest that it 
is an alteration product of the latter. The unusual features of the 
zoisite seem to be therefore, its radiating habit, its high content of 
water and iron and its association with prehnite. 


Through the kindness of Prof. L. P. Gratacap of the American 
Museum of Natural History, the writer was permitted to study two 
specimens of zoisite in the collection of that institution which were 
undoubtedly from the same locality as the above. They have the 
more usual ash-gray color of zoisite and the grouping of the crystals into 
cones is only partial. For the most part the crystals occur in hemi- 
spherical cavities which were, in the specimens studied, about three 
inches in diameter. The crystals interlace these cavities with great 
variations of size and direction. Many of the crystals are quite 
minute. All are from acicular to bladed in habit. Although some 
crystals have free terminations, no end faces could be discerned. 
These specimens show that grouping into cones is not constant for the 

zoisite from this locality but its occurrence at all is noteworthy. 
| * System of Mineralogy, 6thed., p. 514. 
+ Bull. U.S. Geol. Survey No. 262, p.128 
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ANALYSES OF IRON METEORITES 
COMPILED AND CLASSIFIED 


BY 
OLIVER CUMMINGS FARRINGTON 


Chemical analyses may be collected and grouped for purposes of 
record and of comparison. For the first purpose it is desirable that 
all known analyses of the substances under consideration be collected; 
for the second, only those known to be complete and reliable are 
needed. A combination of these two purposes may perhaps be gained, 
however, by collecting all analyses and leaving to the judgment of the 
investigator the selection of those suited for the study of any par- 
ticular phase of the subject. This plan is practically that which has 
been adopted in presenting the analyses here collected. In many 
cases obviously incomplete analyses are given because they represent 
all that is known of the chemical constitution of the meteorite in | 
question, or because they mark a stage in its study. On the other 
hand, analyses which amount to little more than a qualitative deter- 
mination of the presence of iron and nickel, or whose connection with 
a particular meteorite is uncertain, are omitted. About three hundred 
and sixty analyses are here included, and it is believed that they com- 
prise practically all of importance that have been made of iron 
meteorites. When more than one analysis of a metecrite is given, 
the analyses have been arranged chronologically. For the most part 
the later analyses are the most complete and reliable ones,. though 
this is not always the case. Thus those by J. Lawrence Smith, 
although made thirty and in some cases forty years ago, accord well with 
what is known of the constitution of the iron meteorites at the present 
day and may be considered generally accurate and reliable. The 
same is true of analyses by Jackson, Berzelius, Damour, and others. 
As shown later, the relations between structure and composition 
brought out by the analyses as here grouped are so definite that at 
the present time a knowledge of the structure of a meteorite will give 

“a more accurate idea of its composition than inferior chemical 
analyses. The general plan of arrangement which has been adopted 
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for the analyses is that now generally known as the Rose-Tschermak- 
Brezina classification. ‘This seemed the classification most desirable 
to employ on account of its wide use, and when it was found, as will 
be seen by the tables, that the chemical constitution of the meteorites 
follows its main divisions, its adaptation to the work in hand seems 
unquestionable. Under each group of the classification the arrange- 
ment of the meteorites is alphabetical. Synonyms of the meteorite 
names will be found on subsequent pages. The characterization of 
the meteorite groups which head the tables have largely been sum- 
marized from Cohen.* In considering the analyses it should be 
realized that some of the groups are much better known than others. 
Thus the ataxites and hexahedrites were thorougly studied by Cohen 
and their composition satisfactorily determined. The fine octahed- 
rites have also been mostly investigated. The coarse and medium 
octahedrites, however, though more numerous than the groups just 
mentioned, are but imperfectly known and need detailed modern 
study. In a list following the tables meteorites of which no analy- 
sis 1§ known are marked with an asterisk. These number about 
forty. In addition, many meteorites, analyses of. which are reported 
in the tables, have never in fact been properly studied. The only ex- 
tensive list of analyses of iron meteorites which has lately been previ- 
ously compiled of which the writer is aware is that of Wadsworth, 
published in 1884.7 ‘This list includes one hundred and ninety-three 
analyses of iron meteorites and terrestrial irons, arranged in order of 
the per cent of nickel. No further attempt at classification ts made. 
While Wadsworth’s list is fairly complete as regards older analyses, 
it includes several pseudo-meteorites, and obviously does not ade- 
quately represent present knowledge. 

The first recorded attempt at analysis of an iron meteorite is 
probably to be found in the examination in 1802, by Count de Bournon, t 
of some so-called native irons from Bohemia, Senegal, and South 
America. In these Count de Bournon found percentages of nickel 
ranging from five to ten percent, but it is stated by Howard else- 
where in the paper that owing to lack of knowledge of the pecu- 
liarities of nickel these figures are little more than estimates. The 
next year Klaproth§ reported one and one-half to three and one-half 
per cent of nickel in the iron meteorite of Hraschina, and expressed 
the opinion that the presence of nickel might serve as a criterion for 


* Meteoritenkunde, Heft III. 

t The Rocks of the Cordilleras, Memoirs Museum Comparative Zodlogy, Cambridge, Mass , 
Vol. X1, Part I, pp. vi-xvi, Table IT. 

t Phil. Trans. Roy. Soc., London, 1802. 

§ Abhandl. Akad. Wiss., Berlin, 1803, 21-41. 
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judging the meteoric origin of a body. Cobalt was reported by 
Stromeyer in the iron meteorite of Cape of Good Hope in 1816,* and 
copper by the same investigator in 1833.¢ Stromeyer expressed the 
belief that copper was, with cobalt, a constant ingredient of meteoric 
nickel-iron, and this conclusion was later corroborated by Smith{ on 
the basis of more than one hundred analyses. Chromium was dis- 
covered as a component of meteoric nickel-iron by Laugier in 1817.§ 
The. presence of manganese and tin in meteoric nickel-iron was also 
early reported. The presence of other metals or semi-metals reported 
at different times, such as zinc, lead, arsenic, and antimony, has not 
been confirmed, while the presence of aluminum, calcium, magnesium, 
potassium, and sodium, noted by several analysts, is doubtless to be 
referred to small quantities of silicates which either formed a constitu- 
ent of the meteorite, as in Tucson, Tula, etc., or accidentally contami- 
nated the material analyzed. The occurrence of. phosphorus in me- 
teoric nickel-iron seems first to have been noted by Berzelius | in the 
undissolved residue of Bohumilitz. It was similarily reported by 
analysts who followed Berzelius, but percentages were not commonly 
given until later times. Sulphur was early noted as an ingredient of 
meteoric stones and later of irons. Since it occurred as a soluble 
constituent, it was more often reported in the early analyses than 
phosphorus. The presence of carbon as graphite was noted by Ten- 
nant] in 1806 in the Cape of Good Hope meteorite. Being, like the 
phosphides, insoluble, its presence was often later reported in insolu- 
ble residues, but its amount was rarely given. | Silicon, as reported in 
the earlier analyses, whether as metal or oxide, is probably for the 
most part to be referred to accessory silicates. With later methods, 
however, its detection in small quantities as an ingredient of the 
-nickel-iron has become possible. ‘The first detection of chlorine as 
an essential constituent of iron meteorites seems to have been by Jack- 
son in 1838,** in the meteorite of Limestone Creek. Its presence has 
been occasionally but not commonly reported by lateranalysts. Deter- 
minations of specific gravity of the iron meteorites examined seem to 
have been common. While these are probably for the most part fairly 
reliable, some of the values reported are too anomalous to seem 
trustworthy. 


* Gottingische Gelehrte Anzeigen, 1816, 2041-2043. 
+ Gottingische Gelehrte Anzeigen, 1833, 369-370. 
t Am. Jour. Science, 1870 (2), 49, 332. 

2 Ann. Chem. Pharm., 1817, 1V, 363-366. 

|| Pogg. Ann., 1832, XX VII, 128-132. 

“ Tillochs Phil. Mag., London, 1806, XXV, 182. 
** Am. Jour. Science (!), 34, 332-337. 
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IRON METEORITES. 


These are meteorites consisting essentially of nickel-iron. Most 
of them contain, in addition, an appreciable amount of sulphides, car- 
bides, and phosphides, but the presence of silicates in quantity removes 
a meteorite from this class. The iron meteorite of Tucson contains 
about five per cent of forsterite, and the meteorites of Kodaikanal, 
Persimmon Creek, and Tula also contain silicate aggregates, but in 
small quantities. In general, it may be said that if the quantity of 
silicate grains exceeds five per cent the meteorite ts not considered 
as belonging to the class of iron meteorites. About two hundred and 
fifty iron meteorites are now recognized, the exact number being in- 
determinate on account of differences of opinion as to identity of 
origin in several cases. The chief divisions of iron meteorites, accord- 
ing to the Rose-Tschermak-Brezina classification, are hexahedrites, 
octahedrites, and ataxites. These are sub-divided as follows: 


CLASSIFICATION OF IRON METEORITES ACCORDING TO 
ROSE, TSCHERMAK, BREZINA, AND COHEN 


I. Hexahedrites. 
A. Normal hexahedrites. 
B. Brecciated hexahedrites. 
II. Octahedrites. 
A. Normal octahedrites. 
1. Coarsest octahedrites. 
2. Coarse octahedrites. 
3. Medium octahedrites. 
4. Fine octahedrites. 
a. Prambanan group. 
6. Rodeo group. 
5. Finest octahedrites. — 
a. Salt River group. 
6b. Tazewell group. 
c. Cowra and Victoria West. 
B. Hammond octahedrites. 
C. Brecciated octahedrites- 
IIIf. Ataxites. 
A. Nickel-poor ataxites. 
1. Siratik group. 
2. Nedagolla group. 
3. Rafruti group. 
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Nickel-rich ataxites. 


1. Smithland group. 


2. Cristobal 


group. 


3. Octibbeha. 


.: 
D. 


follows: 
Octahedrites: 


Oates te ee 


Coarse 
Medium 


Peer SR Sar cae oe Tid Soho 


Hexahedrites 


ALPHABETICAL LIST OF 


Ataxites with forsterite. 
Ataxites with cubic streaks. 
The iron meteorites enumerated according to 


groups sum up as 





IRON METEORITES. 


The following is an alphabetical list of iron meteorites, showing 


the classification of each. 
the meteorite is reported. 


MeerLolfON os. - Medium octahedrite 
PRIMED AS eee ciemns  « Medium octahedrite 
UGE Medium octahedrite 
Alt Biela..........Fine octahedrite _ 
BPE MLCS cy cops ond oc Medium octahedrite 
DRURY Acie ously x cos 4s Medium octahedrite 

“SU re Fine octahedrite 
PISO sew mis og 3 Coarsest octahedrite 
ARIA LON 300s) sos oe 5 Medium octahedrite 
Ashevilles ...: ...: Medium octahedrite 
RGIS seme rile + « Hexahedrite 
Augustinowka...... Fine octahedrite 
Babb’s Mill........ Ataxite 
ACU MEO c . Ats. 3 Finest octahedrite 


An asterisk indicates that no analysis of 


Bald: Eagles. >... Medium octahedrite 
Dallinoo 2 4 os. 28 Finest octahedrite 
Barranca Blanca...Brecciated octahe- 
drite 
Beaconsfield........Coarse octahedrite 
Bear Creek........ Fine octahedrite 
Bella Roca veces Fine octahedrite 
BDenGElO sey feiss s Coarse octahedrite 
Bethany... casit-. Fine octahedrite 
Billitigse. | fee Coarse octahedrite 
Binverat cry. a. « Hexahedrite 
Bischtibe y4 ee... Coarse octahedrite 
Black Mountain....Coarse octahedrite 
“Blue Tier 2 in seek Medium octahedrite 
Bohumilitz’ <2. 0... Coarse octahedrite 





Medium octahedrite 
Medium octahedrite 
Medium octahedrite 
Hexahedrite 
Coarse octahedrite 


Medium octahedrite 
Medium octahedrite 
Medium octahedrite 
Medium octahedrite 


Ataxite 


.. Hexahedrite 


Medium octahedrite 
Medium octahedrite 


Medium octahedrite. 
Fine octahedrite 
Coarse octahedrite 
Fine octahedrite 
Medium octahedrite 


Hammond _ octahe- 
drite 


Medium octahedrite 
Fine octahedrite 
Medium octahedrite 
Hexahedrite 
Hexahedrite 
Medium octahedrite 
Medium octahedrite 
Medium octahedrite 


Medium octahedrite 
Ataxite 

Hexahedrite 
Ataxite 
Hexahedrite 
Medium octahedrite 


eoeeereereeeane 


Medium octahedrite 
Fine octahedrite 
Coarse octahedrite 
Fine octahedrite 
Medium octahedrite 
Medium octahedrite 
Fine octahedrite 
Medium octahedrite 


Hexahedrite 
Mediumoctahedrite 


64 FIELD COLUMBIAN MusEuM — GEOLOGY, VOL.- III. 
Boovaldt sy. 7.1235 Fine octahedrite *Dellysians ¥ecne Caen 
BOtELHUELIC wes ee Ataxite Denton County..... 
Braundayw 2% ee. as Hexahedrite Descubridora...... 
Bridgewater ....... Fine octahedrite De. Sotovilles cae 
Buckeberg 24%: 228). Fine octahedrite DuelhHilh= seen 
Burlington ......... Medium octahedrite 
Butlers vib oerse oe Finest octahedrite Elbogen i re 

E).Gapitan «pees 
Cabm Creek. a. Medium ‘octahedrite *El-Tuless),.. seaeen 
ClACaT ja lees ess Hammond octahe- *Emmitsburg,...... 
drite 
Cachiytiyal: *475. 4.3 Medium octahedrite Forsyth County... 
Cambridu eu eet nee: Fine octahedrite . Fort Duncan. : 
Campo del Cielo...Ataxite Fort Pierre ae 
CantGn retest: ete? Coarsest octahedrite EE ie at ie 
Canyon Diablo..... Coarsest octahedrite Frankfort.......... 
Ganyon_City.....2.) Coarse octahedrite Cloisia 2 ee 
Cape of Good Hope. Ataxite Grid panide 
Gaperg a4. cc. Medium octahedrite Meee 
sage; . reenbrier County.. 
Capeny ork Mena... Medium‘octahedrite (eel ae eee 
Caritones. tc setae Finest octahedrite Guilford Countyoes 
Gartha ger sninen ocr Medium octahedrite 
Casas Grandes..... Medium octahedrite Hammond......... 

*Casey County...... Coarsest octahedrite 
Central Missouri...Coarsest octahedrite *Haniel el-Beguel... 

eC Hatharal circus tapcee Coarse octahedrite Hassi Jekna........ 

TOharCases. eect hnen Medium octahedrite *Hayden Creek..... 

*Chambord......... Hex -Kivere.. ees 
Charlotte te..: are Fine octahedrite Holland’s Store.... 
Chesterville. 2. 2.2; Ataxite Hopewell Mounds.. 

*Chichimeguilas. .... Hopper ........65. 
Chilkootres st. 5s! Medium octahedrite Hraschina......... 
Chulanniiee ses: Medium octahedrite ,,,,. 
Chupaderos........ Fine octahedrite ks ae ae 

Se : : Illinois Gulch...... 
Cincinnati’... 3 aee.4. Ataxite Fididnyalieeeae 
Cleveland 2: sions. Medium octahedrite fqutaue 
Coahullax.n.cer.e ve Hexahedrite tredalict oe 
Collax cy... 3 ae eae Medium octahedrite I aie 3. 

: vanpahieis aco 
Coopertown........ Medium octahedrite 
Cosby Greck ie. a; Coarse octahedrite *Jackson County.... 
Gostilias Sos secu sts Medium octahedrite Jamestown......... 
COWPaGirs son Woe Finest octahedrite = Jennie’s Creek..... 

*Cranberry Plains...Octahedrite fewel, Fil Toyo cee 
Cranbourne... ferns Coarse octaHedrite., Joel'silron si. o2ee 
Ciibacis st Sere. ee Oreo, Medium octahedrite Joe Wright........ 
Cuemavacal fase Fine octahedrite fonesboro: a. Anke 

: tS |uncal Sit; staecaren 
Dalton < szatutereces Medium octahedrite 
Deep Springs... 2. Ataxites.n senna for, cendall.Connty 
Dehesaise tan as ae Ataxite Kenton County..... 
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elouaizanalss..\: Fine octahedrite 
BOROMIO wee ccc... Ataxite 
OE RAS Medium octahedrite 
MER PSADLIS Cao's sicko Medium octahedrite 
eee range hs. 232.55 Fine octahedrite 
Laurens County.... Finest octahedrite 
WeOTRATIONS «ce guess. - Medium octahedrite 
Lexington County. .Coarse octahedrite 
MCh Creek... s. Hexahedrite 
Limestone Creek... Ataxite 
ITO VELLOtE AA wee oes Ataxite 
Locust Grove...... Ataxite 
*Lonaconing........ Coarse octahedrite 
Pisttgwiloe es oss. Medium octahedrite 
ml Dye 9°21 5 a Medium octahedrite 
Se LATE to aie. <4 s « Medium octahedrite 
PI IACOG. es tisc sks.» Fine octahedrite 
DG MUeS as yes v= Coarse octahedrite 


Mantos Blancos....Finest octahedrite 
Marshall County... Medium octahedrite 


Mies Bec .% i>. - Finest octahedrite 
Weatatielacstct..<... Medium octahedrite 
Wildcat oy soa. «3 Medium octahedrite 
wierceditas, .2..%... Medium octahedrite 
EE ee ye ete Medium octahedrite 
*DMoctezutnad . 2.4... Medium octahedrite 
*Mooranoppin...... Coarsest octahedrite 
SS 9. es Rea ae a Fine octahedrite 
a) a 0 Se Medium octahedrite 
MoOrragal)..52.... Ataxite 
MEMES OYs oes... ss Hexahedrite 
*Mount Stirling..... Coarse octahedrite 
Mungindi......... . Finest octahedrite 
Murfreesboro...... Medium octahedrite 
CONTENTS ae a nena Hexahedtite 
*Nagy-Vazsony..... Medium octahedrite 
Narraburra Creek. . Finest octahedrite 
Nedavolla v.22... Ataxite 
Gy fat 20 nee a Medium octahedrite 
Nelson County..... Coarsest octahedrite 
Nenntmannsdorf.. Ataxite 
N’Goureyma....... Brecciated octahe- 
drite 
Mia gard tr 25.6. 0. Coarse octahedrite 
*Nochtuisk......+... Coarse octahedrite 
IOC CLIVE 92. G-Ai0 eco Medium octahedrite 


Oktibbeha County... Ataxite 
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Orange River...... Medium octahedrite 
FOTOVU les en ec ane Medium octahedrite 
Oscuro Mountains..Coarse octahedrite 
Pan de Azucar..... Coarse octahedrite 
*Persimmon Creek. .Brecciated octahed- 

rite 

Petropawlowsk .... Medium octahedrite 
PVUIS DUS. ce nccrss seas Coarsest octahedrite 
ELVMOUtiinc's,aea4 7 oe Medium octahedrite 
Ponca:Creek. 23, . Coarsest octahedrite 
Prambafiat:,:::..-; Fine octahedrite 
TE PULSLITS ¥ ocho e ore Gos Ataxite 
MANOS. 3.4 eves tie « Medium octahedrite 
Putnam County....Fine octahedrite 
KJeS AR oo aeer ye i Fine octahedrite 
Katt) ocr ote ee eas Ataxite 

*Rancho de la Pila.. Medium octahedrite 
RASCAtde sts oS ace Ataxite 
POC IVGl=) 2 tre ae: Medium octahedrite 
PVE CLLARSILY Soy Oia 00. Hammond octahed- 

rite 

Rhine Valley ...... Medium octahedrite 
REdeG ert to a ee Fine octahedrite 
Roebourne.>....... Medium octahedrite 

MICOSAMO hat a cree Octahedrite 
BROWNS sox aoe os Medium octahedrite 
Ruff’s Mountain.... Medium octahedrite 
Russel Gulch...... Fine octahedrite 


Sacramento Moun- 

CAMISRE es ste: eter Medium octahedrite 
St. Francois County.Coarse octahedrite 
St.Genevieve Coun- 


3 oan Hier ¢ be eee Fine octahedrite 
multe INVet ie ce in, Finest octahedrite 
DA OANCCIO. we men Medium octahedrite 
Sans Cristobaliaan. \ Ataxite 


San Francisco del 
Mezquital........Ataxite 


*Santa Apolonia.... 


Salta Rosai e Brecciated octahe- 
drite 

FS CTNUE: YG Sour ear Coarsest octahedrite 
Save Dias tos cee sah: Coarse octahedrite 
SChwetaweie. serean Medium octahedrite 
SCOLSVIIGRSS oss « Hexahedrite 
meelasceniis ress: Coarsest octahedrite 
Seneca Falls....... Medium octahedrite 
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Shingle Springs....Ataxite Tulasi canner Brecciated octahe- 
*Sierra Blanca...... Coarse octahedrite drite 
mace ONT eee Cee octahedrite - *tynion County......Coarsest octahedrite 
Siratik..........++. Ataxite Ute-Passic ot ce Coarsest octahedrite 
SMmithtandoscsss. oe. Ataxite 
Smith’s Mountain. .Fine octahedrite Vards Joie. dee eee Fine octahedrite 
Sorithville. 3. sn oe Coarse octahedrite Victoria........... Medium octahedrite 
Ssyromolotow...... Medium octahedrite Victoria West...... Finest octahedrite 
Staunton See are Medium octahedrite *Wallen’s Ridge....Coarse octahedrite 
Summit LeSSt nee et Hexahedrite .. Walker Countyi.... Hexahedrite 
Surprise Springs... Medium octahedrite Wanvere eae Neate 
Pabarz.t 40s ee Coarse octahedrite Welland........... Medium octahedrite 
¥T aj eis costes t Medium octahedrite *Werchne Dniep- 
*Tanogami......... Medium octahedrite Yrowsk........... Finest octahedrite 
LL aveWells aaeerce at Finest octahedrite Werchne Udinsk ..Medium octahedrite 
*Teocaltiche ........Octahedrite Wichita County....Coarse octahedrite 
Ternera oo ee Ataxite Willamette ........ Medium octahedrite 
Thutida’ ch eer Medium octahedrite Wooster........... Medium octahedrite 
aera is ao Fine Singhs Y¥ anhtitlan hs. yosans Fine octahedrite 
ie Sheet ago Se Ortahe Js _ = Yardea Station= aoe Medium octahedrite 
NS, eg Sao e eae Pega Oebe ts * York soon as a> cies Medium octahedrite 
ae Beles See -.-Medium octahedrite Youtidevitt =. yseeees Coarse octahedrite 
‘roubik Skee: ke Medium octahedrite 
‘Trenton =: eo.2 hoo Medium octahedrite Zacatecas.......... Brecciated octahe- 
iL UCSOT ic ake een sate a Ataxite drite 
SYNONYMS. 


The following are synonyms of the iron meteorites given in the 
preceding list: 


Aeriotopos --2. <2. « >.bear Creek Caille 2rd. cede ae ee La Caille 
AGT atten foe anata ¢ Hraschina Caney: bork 25 «209s Carthage 
IDSA Ps ohn oy es Tucson Carleton Iron.........Tucson . 
Albuquerque ..........Glorieta Catorze. Ps. sa, wee Descubridora 
Allen County.........Scottsville Chatooga County...... Holland’s Store 
Amakaketi : nie: ¢osaes COpeIr Cherokee County,1867 . Losttown 
AITVd or esther Magura Cherokee County,1894.Canton 
Atacama, 1858........ Joel’s Iron Chilkatucvo se emee aes Chilkoot 
Atacama, 1874585 1; Cachiyuyal Claiborne ce - a0. <a Lime Creek 
Augusta County.......Staunton Cocke County...... '..Cosby Creek 
Concepcion s% 60). a Adargas 
Bahia .............05 Bendego Cross Timbers........ Red River 
Baird’s Farm......... Asheville Crow, Creek, 7. oc. cue Silver Crown 
Bates County......... Butler 
Batesville.............Joe Wright Dakota ..........+0. Ponca Creek 
Bonanzacc: Seaver es Coahuila 
Brazos River.......... Wichita Seer ate seen et Oe 


Butcher Iron..........Coahuila Floyd County........ Indian Valley 
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Floyd Mountain...... Indian Valley WIGKETOD con tonite Bethany 
Great Fish River..... Bethany Netschaevo........++. Tula 
—G COent ye Ssh. ss Babb’s Mill 

Sr Grimes ue Obernkirchen%.. 6e. 4 Buckeberg 
Hamilton County..... Carlton Oldham County....... La Grange 
Hastings County...... Madoc : ; 
Hauptmannsdorf..... Braunau Peg karen es Rock a Youndegin 


Henry County, 1857...Locust Grove 


Henry County, 1889... Hopper 


PROMUES ite: fe es) s'y <> Rosario 
Howard County...... Kokomo 
Independence County. Joe Wright 
Independence........ Kenton County 
Iron Creek........... Victoria 
Johnson County.......Cabin Creek 
ROMANE Aig acs tes Tazewell 

Poder OUT EV ores os ss a Primitiva 

|e 0 Soa SO Cleveland 
Hime: Creeks, 132... ...: Walker County 
Lime Creek, 1834... Limestone Creek 
LiOW RAVEl oc... .. 53 «2 bethany 
POCO crs bs. ps Cambria 
Miller's Run ...02. i... Pittsburg 
BIUCDACNOS cco ess ss os Tucson 


RancnitOerecs tonic. e4 > « Bacuburito 
SalthlO seta estiedatst ox Coahuila 
Sanchez Estate........ Coahuila 
ath GFE SOnOt.... 2 say Morito 
Saskatchewan........ Victoria 
DPOHEP Al sure xtgcnre sits «x < Siratik 
Serrania de Varas..... Varas 


Sierra de la Ternera..Ternera 
Southeast Missouri....St. Francois County 


Teposcolulas.;)....... Yanhuitlan 
Tocavita.............Santa Rosa 
Tombigbee River..... De Sotoville 
MCU AS Sa saves eee Campo del Cielo 


Waldron’s Ridge..... Wallen’s Ridge 
White Sulphur 

Sprites caer igs 0 Greenbrier County 
Whitfield County..... Dalton 
Wohler’s Iron........ Campo del Cielo 
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ANALYSES OF IRON METEORITES. 


mann lines. 


I. HEXAHEDRITES. 


The hexahedrites are characterized by cubic cleavage and Neu- 


They consist of the single alloy kamacite, the composi- 


tion of which, Fe,, Ni, shows a close approximation to the iron-nickel 


content of the hexadedrites. 

















Name. Fe 
PA UDUIN «pera 94.58 
i RE RTS SS vhalitor fee 94.49 
Braungiire ane 91.88 
ee tee Tt! ee 93.62 
Goabutlad sueron ea 94.82 
(Bonanza)....... = 
CButchenhi. 7 col wae 92.95 
(Saltillo} sacra see 194.62 
(Santa Rosa)s'.2.. cv 96.07 
Poe aS Cae 91 . 86 
De Soteville; 2. 3.3 g5.02 
Oe ep ote ire 95-14 
oe 2 See ae 95.18 
OF seta ag <A 95-41 
Port Duncanss au, 94.90 
i Shin feces g2.02 
¥ Fae 91.90 
; bee Ae 92.58 
CORI op ee 94.65 
(Sanchate soa ost 96.04 
ere ee 95.82 


The content of phosphorus in the hexa- 
hedrites is usually relatively high, 4% to % percent. This appears char- 


Ni CG, 
ae 
4.67 |1.03 
Beh Zales 
5. 2102 
5.62 | .60 
2.10 | tr 
6.62 | .48 
ATG 106 
32041 Vso 
7h 2a gaeO 
4.11 | .40 
82 
eae ies 
4.04 | .74 
re 
6.10 
7.03 
eae Nias 
4° 82711. 07 
A511. 1a42 
Sulos to Rs 


eee elo w eel eee wee fewer eee torre es el ewer ef oewe eee 


24 
20 


tis 


.02 
.18 
05 
27 
132 
.29 
Js) 
14 
723 


Nor) 

Cu. | Cr S. C.. | Si: Cigna al tmsretarm 
tee 52 |.0220]yosee ote 

.101].024 sOO2 | i) sc: ic'sus oom -seeae en e 
rt en eo em ee! 2107 
107-1205 .08 O09 bess Gt siete | endl ealaeeiere one om 
tf} 2529 a eee tee. sOOP kas 22. Uae 

tr. Mg. tr 

tre}. .e.] 002. | ea Foye fel. | a 
Of) ete 16 ee Peer emits irre 6) sls be tea» 
valle | eee tr. OM POPE Pemer nt a ye 
OS |.O1 106 |. eisrehd. cat sl «eget eee eee 
04 - | Peta: 20 ihn eee .O7- | 200 haw 05S | nee ee 
04 05 | a2 oes) eee HO2/¥.05 oes aa 
GF Marat Meee tL; 18 en rare ieee fy 
T. SOU. eee 

. £58 Veet |) 20g a ek ao | een o| aes col OR epee ee 
04 |.04 32: |. en cl s 0am erence een 
a aie ci] a cuace ime vid'ste'f su Siedler {a eaten aaa nn ayibe ee: 
tr. 


eoeeeetlow eee lee ee elo eee el eee ete e ee eese ew 
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acteristically in the hexahedrites in the form of rhabdite, and often con- 
stitutes 114 to 3 percentof their mass. Another characteristic mineral 
of the hexahedrites is daubreelite. Graphite and troilite are rare, al- 
though the latter mineral occurs in some members of the group in visible 
nodules. The hexahedrites may be divided into normal and brecciated 
hexahedrites, according to whether they are one or several individuals. 


A. NORMAL HEXAHEDRITES. 


In these hexahedrites the cleavage planes and Neumann lines run 
without change of direction throughout the mass. 


XAHEDRITES. 

;|Undet.| Total. | Sp. Gr. Analyst. | Reference. 

Bio Te Pe at. . onepard’..2%. 11869, A. J. S. (2), XLVIT, 230-233 

Soa pote eat. a6... 1).-Hildebrand.-..,.}1905, Meteoritenkunde, III, 217 

i acs 100.00 7.782 |Dutlos & Fischer... .|1847, Ann. Phy. Chem., LX XII, 475-480 
.02 {100.30 Meusi10 ihc MDaUEr,: o..7 +2 ..{1905, Meteoritenkunde, III, 207 

> Sees IOI .39 7.8678 |E. Cohen...........|1894, Meteoreisen-Studien A. N. H., IX, 104 

Ae Sree 100.00 Pent hewst\ el, One palrd..,uas lool, A. J. (2), ALI, 385 

— eee 100.07 Pores brute 623.9. a }4 000, Ast}. 2,(2); a21Vil,-385 

| ae Toor 2e eos «-.. 0. Burger.7>. 2.5 7.11905, Meteoritenkunde, IIT, 194 

Are 100.935]..:...-....|H. Wichelhaus.. ....{/1863, Ann. Phy. Chem., CXVIII, 631-634 

ee Perens Saas, NAL, upton: sea. 11685, A. Je (3), XIX, 233 

See Peas iets on. eel). 26. Whitfield. . >... |1899,'A. J. S.(4), VII; -154 

| ae Rete a eae. Knauer..:.'J2.':... (1905, Meteoritenkunde, I1I,.213 

| See 100.50 |...........|Hildebrand & Cohen| Same 

Betis. t 10u4G 4... ... | Knauer & Cohen:.;.} .Same 

Btaras ss TOO .00 7.522 |J. B. Mackintosh....|1886, A. J.S. (3), XXXII, 306 

Ne ames 99.92 Fauve A LCUIIEL coma. 0%. | LGO7 4 Su lyn, CLV 38725073 

ae 98.93 Th7/2 ff Wee TOOS, eo: Lha New, a7 

BG EE cine PgeOst en ery. i. Cohens 3... 7°... .|1880,, Neues: Jahrb: 227 
.O2 |IOI.19 7.84 O. Hildebrand..... 1905, Meteoritenkunde, III, 194 

Sane 100.14 8.13 Pee Ae Gents 2 eas [LO54s Pee pict a 2s¥ 11,5230-240 





Bares | 99.59 7.81 JL oul ie. wy waghitas [LOS 5s ies O. C25 ou bw, TOO-16) 
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Name. | Miscellane 


tredelis.us ean eae 
LickeCreéki 200; os: , ; Be (Ae ee ods aced eee Per mede badd ss Sah 


eeeeeoeev et ye FQ | 5Def/ JY] tVY fe AV Lowe oe] eh Jueoceeweeetoeene foe oseetounens ef e\meli ne ee ees ee 


eeee ree ce FYG VAY TDN? JD] “YD eM FeV] | «eH QD | eVfSf foe ee vets eeeefoese of eV lovee eeeveene 


Walker County..../94. : : ; : 19 |. ccc [ain wt pare ae neato ae itet 





B. BRECCIATED HEXAHEDRITES. 


These hexahedrites are characterized by a structure which gives 
them the appearance of being aggregates of individual grains. Not 
only do apparent outlines of grains occur, but the directions of the 
Neumann lines are different on the different grains. The size of the 
grains differs in different falls, but is fairly uniform for meteorites 
of the same fall, The contour of the grains may be rounded, polygonal, 
elongated, or ragged, and as a rule the grains are sharply separated 
from one another. When the divisions between grains widen to a 
cleft, some accessory constituent usually occupies the gap. Acces- 
sory minerals are not, however, abundant. The presence of dau- 








BRECCIA‘ 

Name. Pe, = PN; | 66.4) Cue .Cra|* <P: S. Ooi ; ~ | Miscellanec 
BINeta he. wees eee 93.76 130 {ng eel ee be 54|Na. tr 

SER tale trae chiens G32503|5 :64-4. FEA. OLl he, 20 eee .03 4.0L bona spree Sn. .02 Mn, Pt. 

Holland's Store 6 22193206: 15 235 (1s00-[2 3. 529-4 >.21 .08 bts sof nes Frepea SO0hs as kit ae 

. se t104 VOO.N4: OF -4Ur 2k Banat lee 7213s] Mtr: LY. 2-4 o,0s aflhvens 308 gel aee e 

Indian Valley...... 93°59 15296 fs 53e) 4 ec ee? a a ele ees tI.) | sa: fae ee 

Kendall County...|92.65 |5.64 | .78 |.03 |.o1 | .34 :03 |1.62 |... C1 SOR) aise peaeeenneeeae 

Wlomht: OY! coy stsces 93-80 14.85r°] . §3=| :005] 2m". los 10, b4cOlw deere Les ee oes ic ate on ae 


DUNNE a lee ees 9353052 O24- -SSetcur tee cc} eed Pe 
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.| Undet.} Total. Sp. Gr. Analyst. Reference. 
CARBEOOLOG fers s 65 t 6's Cohen & Weinschenk|1891, Meteoreisen-Studien A. N. H., VI, 143 
ae 100.43 Pers 2 hoe Roe NAnel sek «oes 1905, Meteoritenkunde, III, 225 
rare Peat EY Ee Te, egearanaee lok. Whitfield... 1899, A. J. S. (4), VIII, 415-416 
aes 99.62 |...........|Smith & Mackintosh|1880, A. J. S. (3), XX, 324-326 
Titec 3s 100.52 7.7642 |J. Fahrenhorst ..... 1900, Meteoreisen-Studien A.N.H., XV, 368 
Disk ki 99.95 7.848 {J.E. Whitfield......|1887, A. J.S. (3), XX XIII, 500 
es a « LOOMED Shere vip, < s'a'e 2 BISCHED TS coe adaondere* 1889, Neues Jahrb., I, 227 
ey 100.68 ek O atlantic A DAUGCT Howey ance os 1905, Meteoritenkunde, III, 220 
leis: 100.66 7.7806 |O. Hildebrand...... 1905, Meteoritenkunde, III, 173 





breelite has not been noted, and schreibersite is not common, either in 
nodules oras rhabdite. ‘The view that the brecciated hexahedrites are 
aggregates is not accepted by Brezina, except in the case of Kendall 
County. He regards the structure and cleavage of the other members 
of the division as uniform, and explains the varying orientation ascaused 
by twinning. Mount Joy, placed by Berwerth, Cohen, and Brezina 
among the coarsest octahedrites, because of an apparent octahedral 
structure observed by Berwerth, ‘seems to the present writer to belong 
more properly to the hexahedrites. In composition and structure it 
agrees fully with the hexahedrites, and it shows no trace of cohenite, 
a characteristic mineral of the coarse octahedrites. Its individual 
grains are the largest of any of the following group: 


XAHEDRITES. 





.| Undet.| Total. Analyst. Reference. 

ee 99.63 |7.834-7. 849A. Tas brdnet eo 1882, Proc. Roy. Soc. N. S. W., XVI, 31-34 
a 99.88 CH, Min gave es ..J{1904, Rec. Geol. Sur. N. S. W., VII, 308-310 
So “sa 8 Od SESSA aee Zaubitzer ............[1905, Meteoritenkunde, III, 240 


Wie eee ee 


) ee ee 


J. E. Whitfield...... 1887, A.J.S.(3), XXXIV, 472 
EV Grstakins. rks: 1892, A. J. S.(3), XLII, 424 


Gas fn) 2 BEE Ep eee MOMELEL erst ne oh se 1900, Meteoreisen-Studien, A. N. H., XV, 387 


Ses et a ee eee EeGicEakins sa, 1892, -A. J.S..(3), XLIV, 416 
FoF Venaple.. cis 1890, A. J S.(3), XL; 322 
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I]. OCTAHEDRITES. 


The meteorites of this class are the most abundant among iron 
meteorites. According to the width of the lamelle as seen in etched 
sections, they are divided as follows: Coarsest octahedrites, lamelle, 
many mm. to 2.5 mm. in width; coarse octahedrites, lamelle 2—-1.5 
mm. in width; medium octahedrites, lamellze 1.0-0.5 mm. in width; 
fine octahedrites, lamellz o.4-0.2 mm. in width; finest octahedrites, 
lamelle from o.2 mm. down. While no sharp line of separation can 
be drawn between these groups, the members of each group present as 
a rule characters more or less peculiar to themselves. As compared 
with the hexahedrites, the octahedrites differ in structure in being 
made up of lamelle arranged in accordance with the planes of the 
octahedron. These lamelle in turn are composed of two or more 
alloys of nickel-iron. In composition a higher percentage of nickel- 
cobalt may be noted among the octahedrites, as compared with the 
hexahedrites, and schreibersite and troilite are far more abundant 
than in the hexahedrites. Cohenite, which is not known to occur in 
the hexahedrites, is characteristic of certain groups of the octahe- 














COAR 
Name. | Fe. | Ni. | Goo }-Cuy | Cretaares S, | Ci eee | ci. | I | Miscellane 
ATS DGice ss aa et pcs 92.27 ig lola hon we ee ee 
Canyon Diahlo::.:.195°370/3.045|-= 24 (4-a5leo =e ST AA] tries] See tra ees R2OTR LG << ane 
és we ee O12 3001704) one Dele ee .179 004 417) ..O47| 2, VGei Glee ee aa 
CANTO sae k ate cte wets 91.96 ee SOuOscee edad .O1). pene tf. 1 a ee ee 
Central Missour. 32 94.73, |4-025|a2TOtlssealene 44 .O2 ,O1' | 5... 2, Dedee ete eee 
Nelson County....'93.10 [6.11 | .41 | tr. ]....] .05 | 
Pitteburcar oe eaves ee 4:66 | 39 |-63-|-..-1 225 |) vo4 |-4. 2.) eee ae en 
PO ee Po an} 93-38: |5-09%|12242|.05 1.02 P15 07 .... Chromite 
Ponca, CTeEek Wes. GT. 74.10.534[> ob daeealcacep sOL 0 |stac.e| at see) eee Si 2a 
: Pe Ee renee Ole 74" 17 208: Le tea eee ee Me) Meee PSP eR I 
Sao juliagtye 2.22; 89.39 Ges tr. 26 
er 
seelasrenck.. ta Q0 40015 <3 AS one Tb. eee Peers tence oe hae eS 83|M: 
ad A eae 6253316422") 20670 he eee hens fees 52.4 :O2 "take om 18|Cu, 4-50 
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drites, while graphite and diamond are also largely confined to the 
octahedrites. Daubreelite and chromite, which are common con- 
Stiients. of the» hexahedrites, are rare. in the octahedrites. > The 
nickel-cobalt content of the octahedrites varies from 5% to 15% 
percent. 


A. NORMAL OCTAHEDRITES. 


In the normal octahedrites the lamellar structure extends without 
change of direction, except for occasional curving, through the indi- 
vidual. This is true even for large masses like those of Charcas, 
Chupaderos, and Willamette. 


iC OARSES TT OCTAHEDRITES. 


Width of lamellz from many millimeters down to 2.5 mm. The 
nickel-cobalt content is as a rule slightly higher than in the hexa- 
hedrites, reaching in some cases 7 per cent. ‘The presence of cohen- 
ite and graphite is characteristic of the group. Canyon Diablo con- 
tains diamond. The octahedral structure and presence of lamelle 
is often difficult to discern, so that some members of the group 
have been classed as hexahedrites. 


L\HEDRITES. - 


Bader. Total. Sp. Gr. Analyst. Reference. 

eee Boon55 poi. Whitheld....,... Ig02, Proc. Roch. Acad. Sci., 1V, 85 
Dats /s.2 99-719} 7.703 |H. Moissan.........|1904, Comptes Rendus, CXXXIX, 776 
Se Syn, J ey a ea Booth,Garrett & Blair|1g05, Proc. Phil. Aca. Sci., LVII, 875 
Be 6 ace 29 We 9 Sy ae eae 2. o (HON. Stokes, was. 1895, A. J. S. (3), L, 252-4 | 

ae 100.00 |..... .....|Mariner & Hoskins. .|/1g00, A. J.S. (4), [X, 286 

ae ee et er semiceres 2 |) LA OMith.. ss... 0. (1860, A.J. 9. (2), XXX, 240 

Be Gs OI RS py Bey Pearse enithta.'s +n 11070, AA Jp (3), Li 72-73 

| es 100507 }2s...-.->..|O. Hildebrand .......|1903, Mitt. f. Neu Vorp.u.Ritigen, XXXV;4 
M}o8.34| 7.052. - |C.T. Jackson. ...<-. 1863, A. J. S. (2), XXXVI, 261 

Beas | 98.80 |- 7.952 “ are 1 805, Ths], na) VL, 201 

aS 97.92 Te7pae SiCeV. Donhorst'y: + ....j1800, Neues Jabrb., 372 

a. 98.74 |7.63 -7.71 |A. Duflos...........|1848, Ann, Phy. Chem., LX XIV, 61-65 


a 100.00 ry ae C. Rammelsberg....|1848, Ann. Phy. Chem., LX XIV, 443-448 


Width of lamella 2.0-1.5 mm. 





74 
Name. Fe 

Beaconsfield....... 92 .56 
Bendevo Poa ey he gI.90 
Ser eres aa asks 88.46 
Billings. Apne fase 91.99 
Bischttibew4sseee. 93-39 
Black Mountain. ..|96.04 
Bonumiltz-< > yak 94.06 
SEER Sa hae 42193.12 
eae be iva isa 94.77 
Canyon City: 9... 88.81 
re Wiecengy «tes g1.25 
Cosby Creek, ois. 87.00 
NOME haan P21Q 3 SQ] 
sf Career ae gI.64 
4 Tien eee 91.90 
i. ar FE g2.75 
Duell Hill..... ae 94.24 
Greenbrier County.|91.59 
Jennie’s Creek ..../91.56 
Lexington County.. |g2. 42 
Magitas. ex ae: 42193 .62 
Mapbe ao catenin. 89.42 
* *4)90.gI 
aon Ly tenis Sekee 92.55 
Niavatay.. wea orcas 92.67 
Oscuro Mountains../90.79 


*Cul Sn. 
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The lamellar or octahedral struc- 
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7. Oat thle 1-02 .24 a2 :O3. airs [OIF aa, eae Kr 
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ture is more obvious than in the coarsest octahedrites, and the nickel- 


‘cobalt content in some members slightly higher. Cohenite and 


graphite are characteristic and common ingredients. , 











AHEDRITES. 

Undet. Total. Sp. Gr. Analyst. -Reference. 

ys fos 7 ine were. 2-10. Sjostrom.-% ......:|1897, Sitzber. Berl?» Akad., 1047 

cies: 100.00 TW i Flickentscher......./1863, Bucbner, Meteorites, 144 > 


eee ee 


eee ee 


eeeeee 


oe eee 


eee ee 


eeeeoe 


99.45 7.47 Wohler & Martius. .|1867, Phipson, Meteorites, 94 

ess Be a eee H. W. Nichols...... 1905, Asj.o5(4), SA, 242 

TOOP DA Meta ke tie cat Scherer & Sjéstrom.|1897, Meteoreisen-Studien, V,A.N.H., XII, 55 
100.00 Gaeer ak Us, ohepard . 2.11847; A; 2S. (2), LV, 81-83 


100.00 7215 PSteinman<. ss... ..|1830, A. J. S. (1), X1LX, 384-386 

ESO ste tesa ys Hak of DETSEMUS, vs © gee 1833, Ann. Phy. Chem., XXVII, 118-132 
See See ea Scere cee: LOGG eA. lee 2) nok Vy Eo 

96.38 | -7.1. ~ IC. U. Shepard......|r885, A. J.’S. (3), XXLX, 469 

99.37 7.68 J. M. Davison....... 1904, A J.S. (4), XVII, 383 

BOOT ep tse es Crore TOOSE, nets awe s 1840,A. J.S. (1), XXXVITI, 254 

98.56 6.22 CrUohepatd. 2 5. TSAee AN). (1), «LIL, 354-357 

ast) |e ee OC) i Sieg Seep 1853, Ann. Chem. Pharm., LXXXVI, 39-43 
“99.20 7.26 Cyber gmaqnn’. nats et 1857, Ann. Phy. Chem., C, 254-255 

ooo ee J. Fahrenhorst .....|1900, Meteoreisen-Studien, XI, A.N.H. XV, 373 
100.07 7.46 Tonks OU TLOL ian sa 8 is 1876, A.J. S. (3), XII, 439 

7 Ate ee Ce Lo letchen: ou. 2. 1887, Min. Mag., VII, 183 


100.00} 7.344 J. B. Mackintosh....1886, A. J. S. (3), XX XI, 147 
99.69 |17.00-7.405 |C. U. Shepard, Jr ...]1881, A. J. S. (3), X XI, T19 


99.30 Peet Are UAT Patera». ch sca. oe, 1847, Ostr. Blatt. f. Lit., No. 169,670 

99-44 7.814 5 hate ee Ty a Same 

ever TROlor7 «22m tA. LOWE! oe .n ne es 1849, Neues Jahrb., 199 

SOD R ie Re JFahrenhotst.-2.. 2% 1900, Meteoreisen-Studien, XI, A.N.H.XV, 378 
100.07 72 eh “Davisonas co. 1902, Jour. Geol., X, 518-519 


5S. 0 Ce Sd eae Ces Pitisotar ss oa 1897, Proc. Colorado Sci. Soc. 
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Name. Fe. | Ni, | Co. |G ul Cr] P. |S. | Cu) 8Sin2 | (Gia ate eMieceliane 
ot; Francois County|92 «10 {x2:60}) “tre 7.2 na ih ee tr. sees eee Schreihersite . 
: - 2 92768 .| 620752 Wri2al Dake ead ‘OL f. Cae Ke css eSeeer | 
pare pia where cet 95-94 266i o a eee ee a .O2 +2 ce eee 8n.02. P.Fe. Ni. 
milver Growinn. v8 OF 57) Or ail Aree re Petey cad las vine a Pera Cire te ee | 
Sinitiillesss..: ses. o1.§7 | 7:02] 262 4 tra} Sir. 2 18 eae se ae Res. Mainly Car 
MW abiat ce oe eae. foe 62), 70: | S200} 420s ae ee ts OM PPD iret Se ee Py Fe. Nj. 
MHEDITA, os acne si 89.99 JIO.OF) thu. het [ies Rac sw] verte oe ne en 
Willamette. 2..2 1... GIetGy ios Omer oe Ye hb Bek le tera I rere Pe ras ae S 
ena BO a5 oA Q1.65 | 7-88) 20 fae] eee el! OQ 9 [5 oo. S| nce nest ae eee, 
Voundegin ae 92:67 | 6246) -.55 .) tr. [ae se| 2247 | aie os heey geet ee .o4|Mg...... 








3. MEDIUM OCTAHEDRITES. 
Width of lamelle rt.0-o.5 mm. More than one-third of the iron 
meteorites belong to this class. They present, as a rule, quite uni- 
form characters. The lamellar structure is, asa rule, well-defined, and 
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Name. Fe. | Ni. | Co. | Cu.} Cr. | Pz S c. | si. | ch | 24 | Miscellane 
Abert Iron........ 92:92. O07 bc wSdelas wes ee) ester ae Mere. * |... |Nchreibersite. 
ss O2 OA C7 0Ole Oo. Ae eee .08 .OT | ",02 52 3 eee Graphite. 
Bloc at. b ane 88.62; |10763) 84) Poaeoteats 15“ ath tees 02 —| > Sch e | eart ecare ee 
Angard Wert, sys 92.64°| 7ZelOke uk eres eae iO: dest tr: |code tr. |Ca. tr. Me 
Wrlincton. 7-2 » 190. 7S, 6 OO LyO2—) i athe 08 Sh eee tte liteceins |g acme ae a 
Asheville sec se. su 06; 50-| °2. 601.25, 44) | ss sd tae 2 tate eee eee .50 | 205\eeeetaee cee 
Baldsiagle veo Ot 536 7 bOlr 70 a abe ees .093| . .06-}.., 2. 2)E (Otte eee nn 
burlingtones 92.029 AS SEA how oe pete pel theta || ager gees pees ened nies ene (enn Sn 
So thats Agate 5202-2 IF]. Sos we [ra bite | Steven ie papas a nee fied Ae .50|5. & loss. 
SF aee ey ae SO57 5. by Or Olas Oois| BUR coor lee oa gfe ace os boa eer .70|Mn. tr. 
Comb'nd 
Cabm:.Creek 22 3 QF 207. |6.00) sir oite ener 4! 06-42.) Soawaen tr |... 94/8... ee 
Cachiyuyal ....... 93702-|* 4203)" er. hae LOD} ane tee Tae ee .20 |.....]...-|Ca, Mg... 
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Undet, | Total. Sp. Gr: jee Reference. 

ae meni +o2-7 lic. Ur Shepard .....<.11869,\A. J. S. (2), XLVI, 233 234 
i 100.58 7.746 |jJ. Fahrenhorst .....|1900, Meteoreisen-Studien,XI, A.N.H. XV 371 
aa Gort tae. o. | AUCToaACh. sy... -,../1804,-Sitz. Wien Akad, XLIX (2), 407 
| 99.95 7203 tf - Meliwain..... 71888, A.J -5. (3), XXXVI, 277 
eee 99.54 |.........../0. W. Huntington.. .|1894, Proc. Am. Acad. Arts & Sci., XXI1X, 253 
ae 100.38 5g W. Eberhard.......)1855, Ann. Chem. Pharm., XCVI, 286-289 
ss.» #00;00.]-..:......./W. P. Riddell...../..)1860, Trans. St. Louis Acad. (1), 623 
|. Se eerie...) |. 6. Whitfield... 11904. Proc: Rochester Acad. Sci, IV, 148 
: 99.83 V7 J. M. Davison.......|Same 
Bets. net Cees et | Pletcher... ..-.¢./18807/Min. Mag., VHL,-125 








the three alloys—kamacite, taenite, and plessite—are usually pres- 


ent. 


dominate. 


size. 


"AHEDRITES. 


Among accessory constituents, troilite and schreibersite pre- 
These are often in the form of nodules of appreciable 











.{Undet. | Total. 





|...... [100.09 
ie has 99. 86 
fe a .|100.26 
aE 100.00 
Dibiey 8s {100.45 


Bes 3 99.80 


eee oe 
seeeee 
efeecee ee 





Sp. Gr. 


7.589 
7.89 


a Wiss Sa 4 e. 5 © 14 


cep ee ee oe ee 


eee ee ee eee 


eeee ove ee ee 


Analyst. Reference. 


GUsshepardsir. 111976, A.JoS. @); XT ,-fi9 


Peo RR VS SSG AP once sie 1887, Bull. U.S. Geol. Sur. VIII, 94 97 

fen Orel ear eee 1903, Bull. Geol. Soc. Amer. XIV, 104 

Mr A; Gobel &. 1874, Bull. St. Petersburg Akad. XIX, 544-54 
F, F. Sharpless .....|1896, Amer. Geol. XVIII, 270 

ise he pard:... »00% 1839, A. J. S. (1), XXXVI, 81-84 

W. G. Owens....... 1892, A. J. S. (3), XLII, 423-424 

C. H. Rockwell .-......j/1844, A. J. S. G1), XLVI, 402 


C. U. Shepard 1847, A. J. S. (2), IV, 77-78 


we ew te 6 





WY Soe Gala P ico ts eek 1852, Metallic Meteorites, 61-62 
38) Whitheldy 2%. 1887, A. J. S. (3), XX XIII, 500 
[eomeyko vate: 1875, Comptes Rendus, LX XNI, 597 
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Analyst. Reference. 
Dee Wletchers, ..s502. 1899, Min. Mag. XII, 167-170 
js ReGt DeLps, ue. o se: 1898, Northward Over the Great Ice, (2) 600 
UPS GAY ALG ATES) Cs er eeaat pp 4 % a“ 602 
Hee DOTIORY Gita nor. ent 1866, Neues Jahrb, 808-810 
We bassitien 2.22: 1902, Proc. U.S. Nat. Mus. XXV, 71 
Cohen & Hildebrand|1903, Mitt. Nat. Ver. f. Neuvorp. u. Rigen, 
XXXV, 13 
Ba dan re ie ae tink ore 1905, Label, State Mining Bureau Collection, 


San Francisco, California 
J. B. Mackintosh. ...]1880, A. J. S. (3), XX, 74 


Siac Gren nee s as 1886, Proc. Phila. Acad. Sci. 366-368 
SeevV _ CYAMED wy ot. ss 1890, Trans. N. Y. Acad. Sci. LX, 197-198 
Li Goliakins 4.0. 1890, A. J. S. (3), XX XIX, 395-396 
j RARE Tia ee ie 1861, A. J. S. (2) XXXI, 266 
PeGriakins.: 58. 1895, Proc. Colo. Sci. Soc. 


©. Ur Shepard, Jr-2<11883, A. ].S. (3), AXV1338 


Web, Riddell. ...<>< 1860, Trans. St. Louis Acad. I, 623 
A. Madelung...%.... 1863, Buchner, Meteoriten, 193 
PReMULDDY.2e sys ces. 1875, Neues Jahrb, 26 


J. B. Mackintosh....|1887, A. J. S.(3), XX XIII, 235 


M.H. Klaproth..... 1815, Beit. Mineralkérper, VI, 306-308 

i hes trea (0) 0s ce ee ei 1821, Jour. Chem. Phys. XXXII, 253-261 
1 ad ets 270s ree ae 1834, Ann. Phys. Chem. XXXIII, 135-137 
Aor Welirle's.s,.2.2% + 1863, Buchner, Meteoriten, 151-152 
PrAyyrTolveracs =: ts * eé = 

EUPIN, OLOKESY sie stow 1895, A. J. S. (3), I, 252-254 

HAL Yours, casks 1860, Trans. St. Louis Acad. I, 711-712 

A. Madelung....... 1863, Buchner, Meteoriten, 197 

AN’, Ua visOt ian ccs 1902, Proc. Roch. Aca. Sci. IV, 75-78 

He Gr es) cell isde poe ree 1870, Az Js5.(2) X21 X,:331 


Dan GG ea RINSt rates. 1885, Proc. Colo. Sci. Soc. II, 14 





e 


























80 FirLp Cotumpian Museum—GeEotocy, Vot. ILI. 
Name. Fé, Ni.’ Co.- | Curl Crmhew s.. | C.-] Si 7} Chop 2% | Miscella 
(slorieta is. s Ws aeads SSL OI FA2OL nde been eee eo 12 -} 0/04 oe fiw nether ne hae 
LE PREN A SBE RS COA $7303. |(Tisd5he sail. aeeee on 30° | casino | ere «sree a cae | 
Guilford: County 2192375, | -3.15}-.tr. [ests 2. |oeee a ule a coe «eee | eee Fen, + Fe 
Hopewell Mounds. 95.20 4.64] .40 | .O4}. 07 13 4.5 Seance eee Mn. tr., 
TOP Peta ter fea se 907545 fe 7a 7O) ", Od- db cate ieee 13 1X2 va in fee O47 aah. ee lee hs a 
Titasenina.s yn suis ro OPE \° me ae a °) (es ere reid re ene YE OE 
te gy $326 (11 Odi, 2Go42cn5 ee eth ee ee el ee oe 68 .. | Mn. .64, 
K. .43, A 
So) Bod ea tees 89-781 8.88} ..67 |. m0 [essa loca kel. ome «of scleral pct inne rrr 
LVan pall. o's). Gees 04.98 14a 52 aes ohasecdee es oy a eee IO 
SOel's: Fron ah a6-2 rk 90.45 | 8.80] .54 | tr. :20 7 Pe tr. fo 24S eee oe ae tee 
WOGSW ONT. sitet L222 8.62" nal Soe P16] 000% o's eb cet) a eca gee  ne 
em 
PUNCal wir one cs wees 9210318 7,O0 22022) cdaalivem i) ee er re eee ee | 
Kenton County..../91.59 7.65 84 | tr. tr 1h, 12 | 22 sctel ee eee ee oe ee 
Kokstad’ aati: sna OL S29) SO he.Ot-aa402 229 ee NO © 9 ;03 “ona O50 ta a ae 
EER Ge yi Fa er. 4192.50 | 5.90] tr. th chat Ye) eae ee ee gO 
oe i. Fal8o 63: | 0385] Seek [oe ee ee eee 12 | 5 Poebee Insol, & lo 
i etatiO=: eee tee. O5 04 |}-9512)35.5 O51 ca. olor ys beweene eae ie eee Of |e pee (a. 1.63, Al 
Mn. .61, M 
OT na nS 90.90 |-8.50].665 F002). . a] nc eared as a wees ieee ie 
Je SARS Say OOLES  h6 S61 SO th OC) sae pe eee 48} ice neh ores eee 1.23)/Mn.15,- 
ft haeees RE 90.88 | 8.45] 67 |ec.-[oc. be. ors lee aces oe ee eee er rr tee 
SE An, ete GI=5O")}- 8 35 ohare Pad aed ee Pie a 30] 22 «no oe 
Costtawht.. 4c. cse 95.76 133-06) tr: {Io vias sive fae cele el cy eet ae 58/Ca. tr 
Luis 0 pe2 an a OV r3L | "25171 S216 Fr) ek cia 33 -Ol |: .OL bs Hi”) eet ee 
Marshall County ..!90.12 | 8.72] .32 | tr. 10.|..2:-|... slo ee 
Matatiela oo). = 5 92(20 427.530)", 6725203) 19 O03 $: OG] tires OF lng abe ee 
Mazapil 257.20... OL. 202 1 FaSAate Os tat aes MeO EES Py rrr 
Merceditas ....... 92.38 | 7.33] -6r | .o2!.. O8::] 07." eee) Veaieae eee ry) ie 
WLISCECHS os) ae evar S62862h@.2G2|- 74 aioe tind 07 55 QO? |ascrn ae 
WLGUILG oo. 5 xitahicincd. QS OL 4622) stele eis PO 





MARCH, 1907. IRON METEORITES — FARRINGTON. SI 









































Total. Sp. Gr. Analyst. Reference. 
B «.«|-90. 38 FPG Aj ohtepard 1.300 + 1885, A. J. S. (3), XXIX, 469 
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Name Fe Ni 
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Width of lamellz o.4-0.2 mm. 


4. FINE OCTAHEDRITES. 


between 8 and 10% per cent. 


66:70 6) |) Be oe Ne 
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oer eleeee 


ee ee tower tlow eww eet ee ee eete snes et oweee se floeeeese 


are 6 6 |e ee, 06"-6 


The nickel-cobalt content ranges 
The fields are usually equal in amount 
to the lamelle and contain minute shining flakes, probably of taenite. 
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re hae ee eit cle G254 5 o7 155 isos 
Gambriars. eer. 24} 94.88] 5.69 
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Cohen divides the fine octahedrites into two groups, the Prambanan 


group and the Rodeo group. 


greater number. 


The Prambanan group includes the 
They have a fairly uniform composition. 


Acces- 


sory constituents are usually present, but not in large quantity. 























ndet. Total. Sp. Gr Analyst. References. 

: QO WOO be Satay Sota e o's W. F. Alexejew ....|1893, Verh. Russ. Min. Ges. II, 30, 470 

.. . Ponto} deeee,.. |). Whitfield. .....11889, A. J. S..(3), XAXVII,.440 

ae. 100.39 pecsage AKNAUET so als «2 511905, Meteoritenkunde, II, 377 

- 100.04 7.8408 _|J. Fahrenhorst....../1900, Ann. S. Afr. Mus. II, 28 

.... 100.79] 7.8408 ss Lontin ts *i * a 

Zs’. 99.89].........../O. Hildebrand......|1902, Jb. d. Ver. f. Vaterl. Naturk. Wiirtem- 
berg, LVIII, 292-306 

ee 100.00] 7.783 |Krupp Lab.........|1902, Jb. d. Ver. f. Vaterl. Naturk. Wirtem- 
berg, LVIII, 292-306 

TS 100.00} 7.45 C..0u Shepard. %.... (1853, Av f.S: (2); XV, 1-4 

me :. 100.73|...........|Sjéstrom & Fahren-|r897, Meteoreisen-Studien, V, A. N. H. XII, 

horst. 43 

= 99-98} 7.85 A. Liversidge.......|1902, Jour. Roy. Soc. N.S. W. XXXVI, 341- 
359 

a... Goma mesoory 1b F Venable», -.--2 311890, Ax J.S.(3), XL, 312-313 

ae GqrD0|> 7 12 Wohler & Wicke.. .|1863, Géttingen Nach. 364-367 

a IO1.O1]...........|J. Fahrenhorst......|1900, Meteoreisen-Studien, XI, A. N. H. XV, 
367 

os. 100.57| 7.52 D. Olmsted, Jr....../1845, A. J. S. (1), XLVIII, 388-392 

ss ROG Ah ola. lain tes B. Silliman, Jr., & T.|1846, A. J.S. (2), Il, 374-376 

S. Hunt. 

es I100.00]...........|C. Rammelsberg ...|1870, Ber. Berl. Akad. 444 

-:| 99-94° 7-717 |J. L.Smith......... SOE A sles 39,284 351 

ae 100.20}.........../Cohen & Weinschenk|1891, Meteoreisen-Studien, VI, A. N. H. VI, 

ete 147-148 

tr. EMD coos ose s 52 OD Bureven ssi: poe. 1905, Meteoritenkunde, III, 354 

aE 99.28} 7.725 |J. E. Whitfield .....|1902, Proc. Roeh. Aca. Sci. IV, 79-88 

ApaE Poortey 7746 2\O-rildebrand...:..|1902, Mitt. dix Nat..cVer, £. Neu. Vorp. ° u. 
Riigen, XXXIV, 2 

Mr GOGO! stacey sss PRWELAVIOL. ouine 3 1884, A). 9. (3), SAVILI, 300 

Bes. s 99.91} 7.87 IR i api eked a Mace ewes oho g Gar i-( he's Wad Pate MUM Gx 9 ee’ Oi a Whee By 

i... 99:05]. 7.67 S. Meunier........./1892, Comptes Rendus, CXV, 531-533 : 

ae 100.04 .......{O. W. Huntington ../1890, Proc. Am. Acad. (2), XVII, 229-232 





























88 FIELD COLUMBIAN Museum —GEo.oey, VOL. III. 

Name Fe. Nissi Co. Gale Cr F. 5 tH Si Cb ee Misce 
feWelncill = Ae ee Ol Li2|7 h2)o aati, 08) | os So pS ele eee a cee, 
PAPTANCC Ia, tas ues Gla2zl bP yy alse esata ee: Me) Ee PEI Pires ee SY 

Le iG) aon natn OI. 62127 OL) GOS) -OTie02) aos ey te en ra Ge,.) doe ay I 
Mantos Blancos...| 90.77 8.83 SS tales (aS Pree er Ya hee aga fl 
MOONE 2 aaah 2 Ol 35). 7200 a hOs ote) ire poze lege we 07°) OAS ans pee: Sn. tr. 
Prambanan . ....:| -96.Z1}-2-86] «0+. tyocuteeas|. sade be 050 oe ec, 

la eb ag ye oe 04 .30|.-53 37 bese bbe s 24 ee] core atee he naam d 

NT, See SS 260]! I. 20 echt 26H Waaeraaldt 004” }\.G Raa ee MgO. 

Pde Sl DP i oe 90,031) 9201-287 fe. sal ene- OM ren er er eg Bele fl 

Bs Sw Sapte eat O4738F AOL eee P63: beeioee 
Putnam County ~..}-89.52] 8.82}> tr}. 2.) s as. cen | ses ornate ae ee Shite 

Oe 

¥ G0 2381/7280). 370" OY a eee 25-1, deia) Sse eect oer. 
Kussel Galeti yee 90.61} 7.84] .78 tr. -02 1.0.0 ethics el en. 

Se Rt ede G0 .65| 7.87] .OT {ecu e. ES eu eu ot tee atte | m oo 00d ee Insol.S8i.! 

Sn 

St. Genevieve. OT 58147 O01.tac0 QOL SIA ae SOD Poder ick he eee. 
ee 

Smith’s Mountain. .| 90.68 9.07 II}. SaaS eee PS ey rnc ee 
yo 

zs 90.88] 8.02) .50°) .03]...-] O37). suas ol cea) |e 
Whurlows cet 89.17| 9.92|1.04 i254 8 05 Cu. & 
MATASHS Hz Hate pets g1.28} 8.00] .44 | tr. Re I reer OE ee Ee 
Yanhinthare, 22 aes, G6. 58)s5 Bab ss aes ten ea ae eee ee tL.) Ole te. eee CaO 

Al.O; 

(Roe Seer QL. 87) 7.36] 205.1}. 2h Olb = 10g715 oe 





TRON METEORITES— FARRINGTON. 89 





i ~ MARCH, 1907. 
JIndet. Total. Sp. Gr Analyst. Reference. 

i... eee a 1). 15. SIH ...:. 5 .25's-(1 000, A, J, 9 (2), XXX, 240 

’ 99.32) 7.89. {J L. Smith......... 1861, A. J. S. (2), XXXI, 265-266 
. j Lave tect beg Pare ae Gb os Ft oor en e 1905, Meteoritenkunde, III, 358 
a. . foor251— 7-004 |L. Fletcher........./1889, Min. Mag. VIII,.258 
_.. 100.13} 7.83 J.C. H. Mingaye ...|1893, Jour. Roy. Soc. N.S. W. XXVIII, 82-83 
-.. 99.57| 7.48 M. Van der Boom Mesch ... 1866, Archives Neerl. I, 468 
. CG. alte 7203 E.H.vonBaumhauer| “ by « rl 
‘. MOPOUET Stn. ene es Vlaanderen ........ 1867, Nat. Tij. Ned. Ind., XXIX, 268-270 
i MEP OO IS 5) os wictae- clam « SSO oa" ne eet 1897, Meteoreisen-Studien, A. N. H. XII, 42- 
es emitter A. sp C-JONS wy... 2... 3 fo ae July 12, 5 
a... 100.00} 7.69 C.U. Shepard ......|1854, A. J. S. (2), XVII, 331-332 
i. 60050) ue»). =. .| Knauer t& Bigey ..|1905, Meteoritenkunde, III, 345 
sees] 99.25 7.72 Joie Seite 2 52" mee. 11000, Al}. Set2)y LL, 218-219 
Mifog.ca.| 7.692 _|C.T. Jackson ...... 1867, A. J. S. (2), XLIII, 281 
a LOO SOF, | os ccas ce ss +s J. E. Whitfield...... 1901, Proc. Roch. Acad. Sci. 1V, 65-66 
= Baveom ie soe, iF. A. Genth..%.....|1877,A« J. 5. (3), XIII, 214 
Bes 2/« 99.46 TFS Veta DINED ee al) S - 

7 el eee URE ati heros et ee 1905, Meteoritenkunde, III, 379 

7... 99.77 7.863 |L.Fletcher.........|1889, Min. Mag. VIII, 259 
a. . 100.00 paooe iss RG SS ere ......{1876, Proc. Phila. Acad. Sci., 126 
a ts Gee 5 ee Dt 1 bes of ee 1905, Meteoritenkunde, III, 320 


Ea ee a 
« “ ms / ' 


go FieELD CoLUuMBIAN MuseuM—GEOLOGY, VOL. III. 


b. RODEO GROUP 


The nickel-cobalt content is somewhat higher than in the Pram- 
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Width of lamelle not exceeding o.2 mm. The nickel-cobalt 
content lies, as a rule, between 10 and 15 percent. Plessite strongly 
developed. Cohen divides the class imto two groups, the Salt River 


























group and the Tazewell group. . 
SALT 
Name. Fes (Ni. | Co; {| Caehicr. | Peas, C. | Si J Ghd Ts Mouiaeet 
Bacubiritor. <2... 2. 88:04) O2OSp 421912 sete AT'S! ) OOS apo eee eat ie A Fite ee oes 
se a ete ides 89.54 9.40} .98.} .02) .02]. 12.) 102°) som eee .o2 |....|Chrom 
Baltintoo 2 sri sw. 89-34) 9:87|..60°| .06].....|  .48°| 103 | 202 70 y ay ieee 
Bee ee RAS AF So. OU S285) 4.74 Pt. Vat ehOr estes tr. | tris eee en 
DUtler aes eet te 44| 89 42/10 :02" 120 a Ol ee oe Do er eee ceed é] nfs ona 
paltsKiverers ateers OO 2744" Oi. FOl vow: Soe oe hd ee eee tr. <)s cigs ieee .26|Mg. N. 
if), PE 46| 90.80) 8:70] .85 + s04}....) ..34 | tr. .02 )s.oe 2) See 
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banan group, so that the group is a transition to the finest octahe- 








drites. 
Indet.| Total. SD Gl’. Analyst. Reference. 
ts 99.97 7.525 |M. Neff & A. Stocky|1899, Prog.d.Béhm Gym.in Mahr-Ostrow 
BOS LODE] es ve tse 5's pA ric egee ee 1867, Ale odt 2), Ll, 280 
Bt FOO O21 6 aia s vin e'o 1.2 ahrentorst. «22... 1900, Meteoreisen-Studien, XI, A. N. H. XV, 
37 98% 
= Soom aeet.. 21. Durger,........,|r905, Meteoritenkunde, III, 299 
oe. Copege sees. - iti, W. Nichols. .....{1905; Field Col: Mus. Geol. Ser. IIT, 4 





a. SALTY RIVER GROUP. 


The content of nickel-cobalt is lower than in the Tazewell group, 
not exceeding 10% percent. Plessite predominates as compared with 
the Tazewell group. Schreibersite is common in numerous small, 
elongated individuals, . 

















indet.| Total. Sp. Gr. Analyst. Reference. 

ms 96.285} 7.69 je.. Whitfield +: :..j1902, Proc: Roch: Acad. Sci. IV, 74 

ae 100.14 7.59 Cohen & Hildebrand/1903, Mitt. N. ee f. Neu Vorp. u. Riigen, 
XXXV, 13 

ey 100.40 7.8432 |O. Sjéstr6m......../1898, Ber. Berlin Akad., 19-22 

Bee 100.00 7.8 Mariner & Hoskins.|1898, A. J. S. (4), V, 137 

ae 99.53 7.72 PeommMiNic cate ns el OF fy Chat be OE Zee e why 2E3 

Be 100.36 |...........|W. H. Brewer......|1851, Proc. A. A. A. Sci. IV, 36-38 

ee 100.84 7.6648 |J. Fahrenhorst .....|1900, Meteoreisen-Studien, X, A. N. H. XV, 


| 76 
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b. "'TAZEWELL GROUP. 
This group includes the octahedrites having the highest percent- 

TAZt 

Fe. | Ni. | Caml Cu) Cis), Pee See ci. | 18} Miscen 
86.54|12.77| .63 ore 3H Eye & 8 .03 LI exe: tice eed cts» ea ate 
85.33/13. 34 87 16-4 > AR Se ee et ee he A | 
89.68] 9.20.33 | .04] tr. .16 02 |. is fs em een ot 
90.31} 8.23]1.36 SOGs) sti OL} * tical ier oer cc 2 ee 
87.96/10.99f .88 | .08.-.03) :.17 | V21 Fo Sealee omaha ee 
441 88.60] 9.74] .47 ns .43_)\- tr... ea 72) Resinous 1 
82.70|14.82] .46 OT 218:| 08 eee Pee Mg.0 24, 





c. COWRA AND VICTORIA WEST. 


Cowra and Victoria West resemble the Salt River group in their 
predominance of plessite. : Their place among the octahedrites is not 


Name. 


parallel to octahedral planes. 
octahedrites and form a transition to the ataxites. 
which they are characterized may be either original or secondary. 





Fe. Ni. Co, “pCa Gr i 
85.26/13.23] 1.02] .02 .22 
88.83/10.14] 0.53] tr. Bie Sie as 





CowrR: 
S. c. | Si, | CL | 22) ) Miscel 
.O1 | .03 [2cOTe yet aes eee 
2 


B. HAMMOND OCTAHEDRITES. 
These meteorites appear in section to be granular aggregates in 
which black particles and taenite-like lamelle extend in directions 


They thus have resemblances to the 


The structure by 
If 


original, the structure has been produced by the separation of the 
nickel-rich alloy and black particles to form a web, the lines of which 


Name. 


“eee eee eevee 


see ee eo ee ee 


eee er eens 
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eee e er lowwe | eee etre ee eet see 
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age of nickel-cobalt.. It reaches 15 per cent. and more. ‘Taenite is 
strongly developed. 








P. 

Undet.| Total. | Sp: Gr. Analyst. - Reference. 

ee 

Reese 100.26 7.95 DetaeKakins =<. 5. 1890, A. J. S. (3), XL, 223-224 
ey 

oe So Merge errs: 2 J. B. Mackintosh..../1886, A. J. S. (3), XX XI, 463-465 

.... gee Steet on, (b1. Ne otokes,, s...-.|1900, Proc. Wash. Acad. Sci-II, 53 

| 

... 100.00 Tok Mariner & Hoskins./1898, A. J. S. (4), V, 139 

. ) 

POQe jee ees’. th. KNauer-....<...{1905, Meteoritenkunde, III, 269 

a... 89,05 TEST Po laveTsigve..... «-18004,) PrOc,, ROY, tO0Cy IN. .9.-W. XAASVL, 

| 240 

a... ege2z7 9 ge 8oe |Je L. Smith. ./. 2.1 .<(1855, A. J. S.. (2), XLX, 153 
certain, however, and it seems desirable therefore to group them sep- 
arately. Their percentage of nickel-cobalt resembles that of the 
finest octahedrites, 11 to 15 per cent. 

PRIA WEST. 

Undet.| Total. Sp. Gr Analyst. Reference. 

....-| 99.80! 7.805 J.C. H. Mingaye ...|1904, Rec. Geol. Sur. N. S. W., VIL, 31 

i... Sgajemeey.0o2. |). 1;-omith.....<....|1873, A.J: S. (3), V. 108 
accord with octahedral planes. In the meshes of this web’ the 
nickel-poor remainder is deposited as a homogeneous, granular 
aggregate. If the structure is secondary, it may be explained by 
supposing that a normal octahedrite was somewhat softened by heat, 
so as to destroy the lamellar structure in part, after which solidifi- 
cation took place. If this latter be the correct explanation, the 
softening was carried farther in Hammond than in Cacaria and Reed 
City. 

HEDRITES. 

Endet. Total. ~Sp. Gr. Analyst. Reference. 

a... 100.64 7.7070 |J.Fahrenhorst......}I1900, Meteoreisen-Studien, XI, A. N. H., XV, 

362-363 

oe... EME Rat ete. 5. +s, sie « ‘ eite aioe Poaiile 

ieee} 99.82|7-601-7.703 Fisher & Allmendinger ... .|1887, A. J. S. (3), XXXIV, 383 

me. .:. 100.62|7.288-7.506|J. Fahrenhorst....../1900, Meteoreisen-Studien, XI, A. N. H., XV, 

| 356 
... ies 7 ie 720 ee Lee Whitfield. 3 1903, Jour. Geol., XI, 233 
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Name. 
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C: . -BRECCIA TED: OCTAHEDRI TES: 


In these, as in the brecciated hexahedrites, the mass appears to be 
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7.72 [26 ee 
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made up of numerous individuals, the direction of whose lamellz dif- 
fers in the individual grains. | 


HEDRITES. 


Undet.| Total. Reference. 

oehe s 100.47 1889, Min. Mag., VIII, 263 

| ae 100.49 1901, Mitt. Nat. Ver. f. Neu. Vorp. u. Riigen, 
XXXIII, 14 

| ae 99. 36 Ig01, Compt. Rendus, CX XXII, 444 

eS 99.46 .|1824, Ann. Phys. Chem., XXV, 438-443 

Bs 0 100.20 1899, Meteoreisen-Studien, VIII, A. N. H., 
XIV, 138 

ae 96.90 Foor, AL Joon (2)y xX SAN, 144 

wi...: 100.00 1863, Neues Jahrb., 362 

ae 99.63 1860, Jour. f. prakt. Chemie, LX XIX, 25 

me, 99.95 6c“ “é $6 “se 

= 99. 97 6s ‘“ ‘6 ‘“ 

Bes es 100.78 1897, Meteoreisen-Studien, V, A. N. H., XII, 
51 
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Ill. ATAXITES. 


These iron meteorites are characterized by a fine granular to 
compact structure throughout. They show no evidence of the cubic 
cleavage and Neumann lines which characterize the hexahedrites, nor 
of the lamellar structure, octahedrally arranged, of the octahedrites. 
The individual grains are in some cases visible to the naked eye, but 
for the most part are of microscopic or sub-microscopic dimensions. 


In some occur peculiar streaks which seem to have crystallographic . 


arrangement, but their exact relations have not been determined. 
These form a special group, which, while not ataxites in the strict- 
est sense of the term, may be included among them for present pur- 
poses. The ataxites show the greatest variation among all iron 
meteorites in their nickel-cobalt content. This varies from 6 to 16 per 
cent, and in the doubtful Oktibbeha to 63 per cent. Two general 

















SI 
Name. Fe. | Ni. | Co. |'Cu.| Cr. | P. s. | c. | si. | cL | 2" | Miscen: 
Campo del Cielo ..} 92.33 7.38 Re) pets eee ese et en Pesan Po Fem 
(Wohler’s Iron.) else sf 
TEA See caer 89 22 9.51 ease cee} ZO focene so, tI. o) seme aeeeenn eh cern 
a ; Cy ete, 
ane ee MET 4725) 551 il 225716 03) osime no OS | + os<c4. say Peete nnn eee 
CGInCititiatias meas 94-47] 5.43] .68) .o1 705 .O5 ft. . cag Pe dues een e een enema 
Locust-Grove. 2% 94.30] 5.57] .64! tr. .18 [05 1.02 ae SOIL. 2 bed ee. 
San Francisco del Mezquital] g3.38] 5.89] .30]-...].... 223 
4 eS 93.361 5-401. 71 2031. 716 15, .|. «0 accfen, avoteiei cde teueea Seen Sena 
Siratik (Senegal)..} 94.07] 5.21] .77| .oI .26 O4 |..O1=| cuca ee eaten eee 
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subdivisions may be made of the ataxites, according as they are nickel- 
poor ornickel-rich. Transitions occur between these, but a general 


_ grouping is practicable. Accessory constituents are not usually abun- 


dant in the ataxites, and when occurring are of small dimensions as a 
rule. 


A. NICKEL-POOR ATAXITES. 


The nickel-cobalt content hes between 6 and 7 per cent, the com- 
position thus corresponding to that of kamacite. The structure is, 


-asarule, plainly granular, seldom compact, the size of the grains 


reaching 0.75 mm. 
Peso kA TksGROUPS 


An etched surface appears rough through the presence of irregu- 
larly arranged depressions, due perhaps to the solution of some acces- 
sory constituent, such as troilite or schreibersite. The smaller the 
depressions the more plainly the boundaries of the grains appear. 
The latter range from 0.33 to 0.75 mm. in dimension. 





$—$—$—$—_$—__—__——_ 


wBeeeee 


me 2 8 0 6 


eee ow 


Total. Sp. Gr. Analyst. Reference. 

foos1o) 7.547. (N.S; Manross.....4 Veen, An J ,.90(2)X. Vy 22 

99.23] * <7.35 Ae eav ea ELAS raierete toons Ann. Chem. u. Pharm., CXV, 92 
four2e@e 7.7079 10. 9jostrom:...-..... SD een MILT. Ave NO- Ely 
100.69} 7.6895 a a eae ee 1898, Ber. Berlin Akad., 428-430 

100.77| 7.7083 rn ag) = so nen oe 1897, Ber. Berlin Akad., 76-81 

99.89 7.83 Reet, Wamoit ©). %..5'3 1868, Comptes Rendus, LXVI, 573-574 
100.03} 7.7687 .|J. Fahrenhorst ..... 1goo, Meteoreisen-Studien, XI, A. N. H., XV, 
fomaater 7.7752. 10. SJOStrom? vi), 5.5% ce te leeageh Studion Vili> Ae No He 
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Both granular and compact irons occur in.this group. 
the rough appearance of the Siratik group on etched surfaces. 
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NEDAGOLLA GROUP. | 


They lack 
The 


NEDA( 











Forsyth County: 22) 94..90)-45 10) Ga3eine-< tee tr 2) 
(Compact portion.)-| 94.03] 5.55} -53 | .02 .23)|- 03%), so2uiae Sea Re A 
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ae oie 1) FOROS W OPI Gl Gon aaa 5 see 7 Pe ee et I 
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pier bat. Uhre aty: G25:35).6/714e s25ei air a5 tr. |i 2.5.) 2mm pe keen ae Silicate 
pis wo ER eee Sar oe 92.81 pane .64 | .o1| tr. .28 (08-4 290 [i005 ol wane ee 
3. RAFRUTI GROUP. 
The members of this group resemble the granular members of the 
RA 
Name. Fe. | Ni. | Co. |Cu.[ Cr | Pp. | S.*| Co |) eSi ete enna 
Illinois Gulch...... 92251) 0770] wlth eo ieee OZ Seti Ol tr.. |.) Sue be citel areeae 
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size of the grains in the granular members is generally less than 0.5 
mm., rarelyo.75 mm. No granular structure is visible, even on strong 
magnification, in the compact members. Chesterville and Rasgata are 
rich in rhabdite. 











‘P. 
‘Indet.| Total. Sp. Gr. Analyst. Reference 

i: .. 100.00} 7.82 CwUs.shepard. ..7..|1849, Ay J. $.(2),. VII, 449 
- AS ease Ee re PES IOSTPOUL oo os aoe 1897, Meteoreisen-Studien, V, A. N. H., XII, 
| Be. ss 100.46} 7.8209 ae WARS: cscre Poni etaostisen-Studitn, Wah ts ear Nee Ss 
XIV, 150 

i... Oo Osiew eee --|0s. A. dé Schweinitz|1896, A. J: S. (4), 1; 208-209 
®....| 100.41 7.4954 |O. Sjéstrom........ 1897, Ber. Berlin Akad., 386-306 
ae FOO; 61) 3-7-3357 al et sane a a z % t 
-... 99.62 7.8613 , ...e.. ~~ {L897, Meteoreisen-Studien, VI, A. N. B., XII, 121 
.... Ce eseaeye.. i. &. Lichtenberger|1$73, Sitz. Isis. p. 4, Dresden 
ei. Ogid2| °° 6.21 He Geinitz .,. s+*.,.:.> |1670,. Neues Jahrb., 609 

ey cies 100.81 7.8241 |E.Cohen...........|1897, Meteoreisen-Studien, V, A. N. H., XII, 
a... Deere atte ae (Oe So JOStPOM oo isi: ao o's Hoe Wieteroisen Stndicn. WAN ries CL 
im. ...| 96.03) 7.6 Rivero aod Boussingault.... 5 Spee Chem. Phys., XXV, 442-443 
a ett reno 77 i Wohler. 3.2... 1852, Ann. Chem. Pharm., LX XXII, 243-248 
ee 100.71 7.654 |O. Sjéstr6m ........|1898, Meteoreisen-Studien, VIII, A. N. H., XII, 148 
Nedagolla group, but have an essentially higher nickel-cobalt content, 
and thus form a transition to the nickel-rich ataxites. 

P. 

Undet.| Total. Sp. Gr. Analyst. Reference. 

Be. Ss Togo! 9 -7..7 Mariner and Hoskins|Igo0, A. J. S. (4), 1X, 201-202 

ae 100.36] 7.8329 |J.Fahrenhorst......|1900, Meteoreisen-Studien, XI, A. N. H., XV, 
ae 100.41} 7.596  |Cohen and Hildebrand. .... race iit Nat, Ver.i..Neu. Vorp. u.. Rigen, 


XXXIV, 67 
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B. NICKEL-RICH ATAXITES. 


These ataxites are fine-grained to compact, and acquire, as a rule, 
on weak etching, a characteristic varnish-like luster. Stronger etch- 
ing produces a dull surface, having a peculiar velvety sheen. The 
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nickel-cobalt content hes, for the most part, between 14 and 20 per 


cent, though it drops to 12 and rises to 261% per cent. . 


1. SMITH 


LAND GROUP. 


The nickel-cobalt content does not exceed 20 per cent. 


ndet.| Total. Sp. Gr. Analyst. Reference. 
ipeeoola7. 540 > iC. UY. Shepard... ..|1847, Ac]. 5. (2) 1V, 76-77 
OG; G2 taets.s (Ge Rroost=iy ea. f 2. 1846, A. J. S. (1), XLEX, 342~-344* 
99.85 WresO eo WV wm. Glark . oso8 23 1852, Metallic Meteorites, 65-66 
io ee 7040... COben 62... cs. 1892, Meteoreisen-Studien, II, A. N. H., VII, 
ice Mc)! Sa eae J. Fahbrenhorst ..... Sac AS nie cara i ew Ni Hie eXtV; 
Rdragima geese: |W. -, Blakes > 24: ...). 188604. Shite ra ee, OO. ee 
EOCIRAI ete es «3 Cohen and Weinschenk, .... 1891, Meteoreisen-Studien, I, A. N. H., VI. 
URI ee ha dss J-Mahrenhorst: ;..<. Mo Mineonceeestidien, xX AGN se XV; 
1368s Se ne SS Oe Same 
es.) 104.11 Srrog iO. Syostrom 52225 1898, Meteoreisen-Studien, VII, A. N. H., 
a, Poe eS eere es ua | Ps F Venable...s. . eos ATS CZ )s an Ly 162 
100.29} 7.4538 |J. Fahrenhorst ..... 1900, Meteoreisen-Studien, XI, A. N. H., XV, 
re 100.40] +.7.8892 |J. Domeyko........ faye: MineFaloita, Santiago 
e.. Saree ea ae. (je 1. Whitfield -.’.....11883, As J.S.(3), XXXVI, 276 
= 100.59} 7.4727 |O. Sjéstrém......../1898, Meteoreisen-Studien, VIII, A. N. ris; 
Bc 100.19} 7.8543 . Bareity tes rene. Vida aeelbeabed okrifter (1), VE; | 
ess 100.51 7.7115 Hs Bots wet Boge Wietaorelen Hiddten: Vite Necks 
XIII, 47 
aes.. OO Ol --7. 12 Lindner............/1904, Sitzb. K. Preus. Akad. der Wise. XXXII 
ecalculated by Cohen, Meteoritenkunde, Heft II], p. 104. 
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2. CRISTOBAL GROUP: 


The nickel-cobalt content exceeds 20 per cent. 
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3. OKTIBBEHA. 


The meteoric origin of Oktibbeha.is doubtful, on account of its 








OKTI 

Name. Fe. Ni. Gort) CusaCr Pp: >s C Si. GE ae Miscellz 
Oktibbenawe snp sete 37,.00]§9..60} S404). (OO Sues eae kOe ea ae 2S oa ALS ah. 
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C. ATAXITES WITH ACCESSORY -FORSTERiIis 


The accessory occurrence of forsterite is characteristic. It forms 
about five per cent of the mass, occurring in small spheroidal grains 
or elongated aggregates ot grains, and is accompanied by some plag- 
ioclase. In nickel-cobalt content the metallic portion of the meteorite 
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anomalous composition. It may however for the present be included 
among meteorites. 
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lies between the nickel-rich and nickel-poor ataxites. On etching, 
irregularly shaped areas appear, 0.2—2 cm. in area, which under the 
microscope have a spotted look and are generally bordered, as are 
most of the silicate grains, by narrow, zigzag bands the nature of 
which cannot be further determined. 
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D. ATAXITES WITH CUBIC STREAKS. 


Upon etching appear bands or spots which seem to be oriented 
according to cubic faces, and which according to the position of the 
plates toward impinging light appear brighter or darker than the 
principal mass of the nickel-iron without a structural distinction being 


discernible. 
uniform. 
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In one position the reflection of the whole face is plainly 
On weak etching appears, as a rule, a characteristic luster. 
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On strong etching the surface becomes dull with a peculiar velvet sheen. 


No cleavage has been observed. 


On the other hand, a certain orien- 


tation of similarly situated particles is indicated by the appearance in 


reflected light. 


The structure of the nickel-iron is compact; the con- 
tent in nickel plus cobalt 16-17 per cent. 


Except for the etch bands, 


the members of this group are similar in chemical composition and 
luster to the etched faces of members of the Morradal group. 
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ANALYSES OF OCCLUDED GASES. 


The occluded gases of nine iron meteorites have been determined. 
These are here shown. 
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DISCUSSION OF ANALYSES. 


The most striking feature brought out by the analyses is the rela- 


tion shown between chemical composition and structure. 


to be definite and general. 


Coarsest Octahedrites- - - - 


Cl 
Hexahedrites 
Coarse 
Medium 
Fine 
Finest 


ass. 


ee 


This seems 


All the meteorites of a hexahedral struc- 
ture have a nearly uniform composition, while among the octahedral 
meteorites, fineness of structure increases with increase of nickel. 
This conclusion can best be shown by obtaining the averages from the 
analyses of the different groups, omitting all obviously faulty analyses. 
The results thus obtained are as follows: 


No. of Width of Per Cent 
Analyses. . reese: Fe. 
in Millimeters. 
20. See a ee 94.12 
re + 2.5 93.18 
oat 22 2.0-1.5 92.28 
aPe oe 88 I,0—-0. 5 90.64 
: AI 0.4—-0..2 90.18 
re Map 13 oO. 2— — 88.51 


It is worthy of note that these averages are not means between 


wide limits, but are derived from nearly uniform values. 


Practically 
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all of the members of the classes conform in composition to the aver- 
age. Were all the groups equally well known, it is probable, too, that 
the gradation of percentage of Fe would be even more uniform than 
here shown. The medium octahedrites, for example, while numerous, 
have been as a whole imperfectly analyzed. Moreover, some of the 
meteorites classed as medium octahedrites, which are characterized 
by low percentage of iron, such as Algoma and Glorieta Mountain, 
have width of lamelle such as to place them near if not in the fine 
octahedrites. 

The apparent conclusion from the above results is, that the con- 
tent of nickel influences the structure. It may also account for the 
change from a hexahedral to an octahedral structure, since the irons 
with a hexahedral structure have the lowest per cent of nickel. So 
constant and definite does this relation hold, that given a certain struc- 
ture the per cent of nickel can probably be stated more accurately 
by this principle than it has been determined in some analyses. The 
per cent of nickel in iron meteorites as a whole, as shown by the re- 
liable analyses, lies between five and twenty-six per cent. An excep- 
tion to the latter figure may be found in the quoted analyses of Lime- 
stone Creek, but of this unfortunately no complete analysis exists. 
The somewhat doubtful Oktibbeha is also an exception, its percentage 
of nickel reaching sixty per cent. Cobaltin the iron meteorites rarely 
exceeds one per cent. No constant relation in amount appears to 
exist between it and nickel, although perhaps as a rule it is higher 
with higher nickel. Copper is doubtless, as claimed by Smith, a con- 
stant ingredient of iron meteorites. It is usually only a few hundredths 
of one per cent in amount, but may reach a few tenths. Chromium 
is shown by the analyses to be a frequent though not constant ingre- 
dient in minute quantities. In many cases it is probably present as 
daubreelite, but also, as suggested by Cohen, it may occur as an ele- 
ment alloyed with nickel-iron. _ Reports of the presence of manganese 
and tin are so frequent as to leave little doubt that they occur in many 
iron meteorites, perhaps alloyed as metals. The presence of platinum 
and iridium has been proved by Davison in Coahuila and Franceville, 
and doubtless could be found to exist in more meteorites if proper 
search were made. Gold was reported in Boogaldi by Liversidge, but 
in so small a quantity as to make its determination as yet not quite 
positive. The presence of occluded gases has been determined in but 
few cases. ‘The constant presence of phosphorus in iron meteorites 
is a feature shown by the analyses. Apparently no iron meteorite Is 
lacking in this element altogether, and in amount and constancy it con- 
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siderably exceeds sulphur. It probably occurs combined with nickel- 
iron as phosphide. Sulphur, though evident byits presence in many 
meteorites as troilite, does not appear in large amounts in the analyses, 
and does not seem to be so important or constant an ingredient as 
phosphorus. Carbon is probably more frequent in occurrence than 
analyses usually show, since of twenty-eight iron meteorites investi- 
gated by Cohen for carbon all but one showed appreciable percentages, 
ranging from .19 per cent to .012 per cent.* The silicon reported in 
the analyses is doubtless in some cases to be referred to silicate grains, 
but in other cases may be free or combined with the iron as a silicide. 
The analyses make plain the incompleteness of much of the work 
which has been done hitherto. There can be little doubt that com- 
plete analyses of iron meteorites should always show iron, nickel, 
cobalt, copper, and phosphorus, and: in most cases sulphur, carbon, 
and silicon. When considerable differences occur in the analyses of 
the same meteorite, as, for instance, 2 per cent of nickel reported in 
Burlington by Rockwell and nearly 9 per cent by Shepard, the difference 
is probably not to be regarded as due to the meteorite, but to the 
analyses. Ina substance made up of different alloys and accessory 
minerals as are the iron meteorites, especially the octahedrites, there 
can be no question that portions from different parts of the meteorite 
would of necessity show unlike composition. How wide these varia- 
tions might legitimately be it is difficult to say, but some causes of 
error may be suggested. One of these is imperfect sampling. The 
proper method to secure material for mass analyses of an iron meteor- 
ite, especially if of octahedral structure, is to use dust obtained by 
boring. A mixture of the constituents of the meteorite is thus obtained 
which insures a better representation of its composition than is possible 
when only a fragment broken from some part of the surface is used. 
Such a fragment may contain an excess of taenite, or be largely com- 
posed of some accessory mineral so as to be far from representing the 
true constitution of the meteorite. Yet the larger number of analyses 
of iron meteorites have probably been made with fragments of this char- 
acter, and the wonder is, not that they show so much variation, but that 
they do not show more. Meteorites also doubtless vary in their homo- 
geneity, as shown especially by Canyon Diablo, in one portion of which 
Moissan found 2.89 per cent of nickel, and in another, only one centi- 
meter distant, 5.06 per cent. In another piece of Canyon Diablo 
two analyses made by the same analyst of material obtained at dis- 
tances of one centimeter showed 1.17 per cent and 7.11 per cent of 


* Meteoritenkunde, Heft II., p. 243. 
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nickel.* While few meteorites probably vary to this extent, such de- 
terminations. show the need of as thorough sampling as possible if a 
mass analysis is to be made. Occasionally a marked variation in 
the analyses of a meteorite seems explicable only on the assumption 
that the material analyzed did not belong to that meteorite. Such, 
for instance, seems the most reasonable explanation for the percentage 
of nickel, 12.67 per cent, reported by Hayes for Limestone Creek, as 
compared with the percentages, 25-30 per cent, obtained by other 
analysts. Errors of this sort are obviously difficult to detect, and can 
only be surmised in extreme cases. Another and more serious cause 
of discrepancies in analyses is the imperfect separation by the analyst 
of nickel and cobalt from the iron. The methods for this separation 
are not altogether satisfactory, even at the present day, and in earlier 
years they were much less so. Consequently the results of the 
earlier analysts were for the most part too low in these ingredients. 
The determinations of specific gravity shown in the tables appear in 
some cases to have been equally open to sources of error with the 
analyses. It can easily be calculated that the specific gravity of an 
iron meteorite is likely to be between 7.6 and 7.9, since the specific 
gravity of pure iron, 7.85, will be increased by that of nickel, 8.8, 
according to the proportion of the latter. It will be decreased by 
accessory minerals, such as troilite, which has a specific gravity of 4.7, 
schreibersite, 6.5, graphite, 2.2, and oxidized ingredients. Any poros- 
ity of the meteorite will also lessen its specific gravity. It is obvious, 
therefore, that determinations of specific gravity made on small frag- 
ments can hardly represent that of the mass as a whole, since they 
may contain a disproportionate quantity of accessory ingredients or 
may be more oxidized than the main mass. It is hardly credible that 
porosity or accessory ingredients of a meteorite would in any case 
reduce its specific gravity below 7. Determinations below this figure, 
therefore, probably indicate that oxidized material was used. From 
the showing in the tables that large numbers of meteorites have prac- 
tically similar composition, it is evident that similarity of composition 
cannot be used, as has often been done. hitherto, to prove identity of 
origin of meteorites found at different places. This method at one 
time obtained considerable vogue. Dissimilarity of composition, on 
the other hand, as a rule indicates separate falls. The only marked 
exception to this rule seems to be furnished by the two masses of 
Babb’s Mill, one of which shows about 11 per cent, the other about 
17 per cent, of nickel. The only alternative supposition possible here 


, * C. R., 1893, CXvi., 290. 


110 FIELD COLUMBIAN MusEuM—- GEOLOGY, VOL. III. “ 


is that two ataxites fell at different times at one locality. In view 
of the small number of ataxites known, this seems less likely than 
to suppose that two masses of the same fall differed in composition. 
No other case of such marked difference is known. Differences of 
structure seem as a rule to be a better criterion for distinguishing mete- 
orites than differences of composition. On the other hand, similarity 
of structure and composition together do not positively .identify 
meteorites found at different places as belonging to one fall, since 
such similarities occur in meteorites seen to fall at widely different 
times and places. Of the nine iron meteorites seen to fall, four are 
medium octahedrites and have practically similar compositions. In 
correlating individual meteorites, therefore, all possible characters 
must be taken into consideration, including the circumstances of 
their find, the appearance of their exterior, the probable time elapsed 
since their fall;:etc. 

No attempt has been made by the writer at summation of the 
analyses here given, in order to determine the average composition of 
iron meteorites. Such a summation, if worthy of being performed at 
all, will be deferred until analyses of the iron-stone and stone meteor- 
ites are also at hand for comparison. ‘This work the writer hopes to 
accomplish in the near future. It 1s obvious, however, from an inspec- 
tion of the tables that the average percentage of iron in iron meteor- 
ites as a whole is not far from gi per cent, while that of nickel closely 
approximates 7.50 per cent. It is doubtful if the average percentage 
of the remaining minor constituents can be learned by summation of 
existing analyses. Not only have these constituents in many cases 
not been determined, but also any slight error in analyses or sampling 
would double or multiple their percentage. A percentage of .4 of 
cobalt, for instance, as compared with .2, is within the limits of error 
of many analyses, yet one percentage is double that of the other. The 
same 1s true in much greater degree of determinations of the amount 
of copper and other constituents. Until a larger number of complete 
and accurate determinations are at hand, therefore, summations of 
these constituents seem to have little value. One point in the compo- 
sition of iron meteorites which may or may not be of significance may 
be noted. Of the four constant metallic constituents, the most 
abundant, iron, has the lowest atomic weight, the next in quantity, 
nickel, is next higher, and so on for cobalt and copper. This grada- 
tion, using percentages common in iron meteorites, appears as follows: 


lron. Nickel. Cobalt. Copper. 
Per cent in iron meteorites- ---go 9 0.9 0.02 
Atomic=weight 22 oe 55-5 58.3 58.6 63.1 


rs 


MEFEORITE STUDIES. 


BY 


OLIVER CUMMINGS FARRINGTON. 


BATH FURNACE. 


Of the three known stones of this fall, one-half the smallest one, 
weighing 223 grams, came into the possession of the Museum (Mus. 
No. Me 570). This individual is of irregular disk-like form, of 
2% x 1% x % inches.dimension. A side and front view of it are 
shown in Plate XXIX. Though its shape indicates that it was a scal- 
ing, it was completely encrusted and shows orientation. One of the 
broad surfaces was plainly the front side, the opposite the rear side. 
The front side shows lines of flow radiating from an eccentric point. 
These lines have under the lens the form of ridges of inverted V shape 
gradually branching and tapering out. These ridges are of shining 
black glass and rise above a dull-black ground. The interior sub- 
stance of the meteorite is gray with rusted spots about the metallic 
grains. Itis of sufficiently firm texture to take a good polish. Under 
the microscope the crust is seen to be relatively thin, .2-.3mm. The 
zones of Tschermak are indicated, butare by no means well marked. 
For the most part the crust appears as a black, opaque aggregate bor- 
dering the edge of the section, with here and there transparent grains 
of various sizes seen in polarized light to be unaltered olivine. The re- 
mainder of the section appears in ordinary light a confused mass of 
transparent grains considerably iron stained and interspersed with 
metallic grains of very irregular but usually elongated shapes. Among 
these troilite is more numerous than nickel-iron. An opaque, black 
substance also occurs in small quantity connected here and there with 
the metallic grains. It may be of ferrous or carbonaceous nature..- 
Chondri are but occasionally and imperfectly outlined. In polarized 


light the chondri can be more readily recognized. They are not nu- 


merous, however, the greater part of the section being made up of an- 
hedral grains of various sizes. Chondri where visible are for the most 
part sharply outlined from the surrounding mass. Those composed 
of alternate lamellze of olivine and glass are the most common and 
next in number are those composed chiefly of fibrous enstatite. Large 


Tare 
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chondri composed of porphyritic anhedral olivines or of olivine and 
enstatite also occur. These olivines frequently reach a length of 
.2 - .3 mm. and have well-defined prismatic outlines. The interstices 
between the crystals are usually filled with a turbid glass. The out- 
lines of these chondri as a rule are less well-marked than are those 
composed of olivine and glass. Most of the chondri have spheroidal 
outlines, though a few fragmental forms occur. Among the constitu- 
ents of the general mass, lath-shaped crystals of enstatite .3 - .5 mm. 
in length, with cleavage parallel to the direction of length are the most 
conspicuous. These and the enstatite chondri are sufficiently numer- 
ous to indicate a large proportion of this mineral in the constitution of 
the mass. Besides enstatite, grains of olivine of various sizes and 
outlines are to be seen in considerable quantity. 

Plate XXX, from a photograph made by the writer about six 
months after the fall, shows the place of fall of the 178 lb. mass. The 
point was the base of the tree in the foreground. The meteorite in 
falling grazed the tree at the right, leaving a scar the observation of 
which by a squirrel hunter led to the discovery of the mass. Erection 
of a pole connecting the scar and the place of fall of the meteorite 
seemed to the writer to indicate a nearly vertical direction of fall. 
Miller,* however, estimated the angle to be 77° with the horizon, or 
13° from vertical. The large roots of the tree prevented the stone 
from going deeply into the soil, and it was found resting on them. 
Considering the weight of the mass and the distance of its fall it is re- 
markable that it was not shattered by the impact and that the roots 
on which it fell were not more deeply bruised. 


CHUPADEROS. 


The two known masses of this meteorite were found, as was stated 
at an early period, lying only about 800 feet apart. This proximity 
and the jagged surface to be found on each renders it very probable, 
as was suggested by Daubree,y if not earlier by others, that the two 
pieces once constituted a single mass which was torn apart during its 
tall to the earth. The probable dimensions of this mass were given 
by Daubree as follows: Length 4.65 m. (16 feet), width 1.50 m. (5 
feet) and thickness 0.45 m. (22 inches). The dimensions thus ob- 
fained by Daubree were evidently arrived at by assuming a joining of 
the two masses end to end. Such a joining, however, would not place 
the torn surfaces together. In order to determine what the form and 


* Science, 1903. N.S. Vol. XVIII, p. 244. 
+ Comptes Rendus, 1889, Vol. CIX, p. 726. 
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dimensions of the mass would have been if the two parts were joined 
along the fractured surfaces, the two full-sized models of these masses 
in possession of the Museum were joined in this way. The resulting 
form is shown in the accompanying plate. (Plate XX XI.) Itisseen 
to be broad and tabular with irregular outline. Along the line where 
disruption took place there was an evident constriction. The corre- 
spondence between the broken surfaces is such as to leave little 
‘doubt that they were once joined. The dimensions of the mass so 
formed are: Length 12 feet (3.6 meters) and width 7 feet (2.1 
meters}; The weight of this mass would have totaled about 21 tons 
(20,881 kgs.). It would be of interest to know which surfaces of the 
two masses lay uppermost when found, but no record seems to have 
been made of this point. There is a marked difference in the pittings 
on the two broad surfaces and they correspond on the two masses 
when joined. Thus pittings on the side shown in the accompanying 
plate are deeper and narrower than those on the opposite side. The 
indications are therefore that the side shown in the accompanying 
plate was the front side in falling. 

As the writer is not aware that any photographs of the two original 
masses have ever been published, the accompanying cuts (Plates 
XXXII-XX XIII) from photographs made by him in 1896 are pre- 
sented. These show the masses as they are installed in the National 
School of Mines in the City of Mexico. With them, as installed, are 
placed the Concepcion (Adargas) and Zacatecas meteorites. . The 
large Chupaderos and the Concepcion masses are installed at one side 
of the entrance of the School of Mines (Plate XX XII) and the smaller 
Chupaderos and the Zacatecas masses at the other side of the entrance 
(Plate XX XIIT). In* Plate XXXIV is shown the Morito (San 
Gregorio) mass which is likewise installed at the School of Mines, and 
of which a photograph was made by the writer at the same time. 
This is a beautifully oriented meteorite and, as will be seen, has been 
mounted in the position it assumed when falling. 


IRON CREEK. 


A cast of this meteorite recently received by the Museum (Museum 
No. Me 763) through the kindness of the Geological Survey of Canada 
affords an opportunity for the study of some features which have not 
previously received description. The meteorite is remarkable for 
its orientation, the characters of front and rear sides being shown very 
plainly. In perfection of form in this respect it equals the Cabin 
Creek meteorite, which in general shape it resembles. In previous de- 
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scriptions of this meteorite* it has merely been stated that the mass 
was ‘irregularly triangular and much broader than thick’’—and no 
dimensions have been given. 

The form of the Iron Creek meteorite, as seen from its cast, is that 
of a low cone, 8% inches (22 cm.) high and 22 inches (56 cm.) in diam- 
eter. The outline of the base of the cone is an incomplete circle, an 
approximately straight contour cutting off one side so that only about 
three-fourths of the circle is present. The width of the mass in this 
direction is 17 inches (43 cm.) Were the circle complete the apex of 
the cone would occupy a position near its center, but with the mass 
shaped as it is the apex is situated close to the straight side. At one 
point where the straight side joins the circular outline there was evi- 
dently, in the original mass, a prolongation perhaps a few inches in 
length, which having formed the most convenient part of the meteor- 
ite for removal has been sawed off for purposes, doubtless, of analysis 
and distribution. - While the form of the meteorite as a whole is coni- 
cal, it is also arched, the base being concave and the sides convex. 
The greatest depth of the concavity of the base is about one and a half 
inches and occurs opposite the apex. This general concavity is 
also subdivided by two secondary concave areas, one about seven 
inches (18 cm.), the other about ten inches (25 cm.) in diameter. 
These are again subdivided by broad, shallow pits from two to four 
inches in diameter. The perimetral edge formed by the meeting of 
the sides and base is irregular in contour and from one to two inches 
in thickness. The broad, shallow pits of the base, which by their 
form characterize this as the rear side of the meteorite are, as has 
been stated, from two to four inches (5-10 cm.) in diameter. Their 
form is approximately circular although they at times tend to be oval 
or polygonal. The ridges between the pits are low, rounded and 
merge into the pits. The pits of the convex surface of the meteorite 
present considerable contrast to these. They are smaller, rarely ex- 
ceeding two inches (5 cm.) in diameter, are deeper in proportion to 
their diameters, more irregular in shape and the ridges between them 
are higher. They lack uniformity of shape or arrangement. Someare 
long and narrow, others three-sided, others again more nearly circular. 
The apex of the cone appears to have been less oxidized than the rest of 
the mass, indicating that the crust had sprayed off at this point. 
It presents a smooth surface about two inches (5 cm.) in diameter, 
convex except for a small, saucer-like depression about 4% inch (1 cm.) 
in diameter inits center. The base and the sides of the cone meet ina 
sloping edge except on the side already described as approximately 

*1887 Proc. Trans. Roy. Soc. Canada, Vol. IV. p. 97. 
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straight. Here a broad flat surface is presented, perpendicular to 
the base of the cone or as if a section had been cut through the cone 
at one side of the apex and removed. The pittings of this surface 
resemble furrows and run in general, parallel to the axis of the cone. 
Some, however, converge from points on the side toward the central 
point of the base. This is the course which currents of air rushing 
from the front side backward to the partial vacuum behind might be 
expected to take. The characters above described make it clear that 
the convex surface with its deeper, smaller pits was the front side of 
the meteorite in falling. The characters of the crust cannot be deter- 
mined from the cast nor are minute drift phenomena, if any occur, to 
be seen. - Brezina, however, states* that the rear side has a bark crust 
0.5 to 1 mm. thick. The plate accompanying the present paper 
(Plate XX XV) shows the characters above described. The adoption 
by the writer for this meteorite of the name Iron Creek instead of the 
more usual one of Victoria is on account of information received from 
Mr. Johnston of the Geological Survey that the small mission station 
of Victoria, from which the meteorite received that name, is one hun- 
dred and fifty miles from the locality where the meteorite was found, 
and it is no longer known by that name, its present name being 
-Papan. Iron Creek is a well-defined stream only twenty-five miles in 
length, which takes its name from the fact that the meteorite was 
found nearit. Iron Creek, moreover, is the English translation of the 
Indian name given to the stream before the white man entered the 
country. The meteorite was known to the Indians and held in great 
veneration by them. 


LAMPA, CHILE. 


Among a number of meteorites obtained by the late Professor Henry 
A. Ward in Chile in 1905 one was placed by Professor Ward in the 
hands of the writer for description. The only information given the 
writer by Professor Ward at that time was that the meteorite had been 
handed to him by some one at the School of Mines at Santiago. On 
corresponding with the School of Mines, the Director, Sefior A. Orrego 
Cortes, kindly informed the writer that the meteorite had been found 
‘in the Sierra de Chicauma near Lampa. The latitude of the locality 
is 33° 15’ S. and the longitude 71° W. The height above the sea level 
is 1000 metres. Sefior Cortes also stated that other specimens of the 
find aggregating 5-6 kilograms in weight had been preserved. 

The meteorite is of the stony variety. From the locality it would 
seem to be a different fall from any yet described. The material pro- 


* Wiener Sammlung, 1895, p. 279. 


116 FIELD CoLUMBIAN MusEuM — GEoLocGy, VoL. III. 


cured by Professor Ward was a single individual about 10 x 15 cm. 
in size. When received by the writer, however, the mass had been 
broken in two parts. The smaller of these parts had been sawed in 
two, and one surface of one polished, while the other part was missing 
altogether. It is impossible, therefore, to state what the exact orig- 
inal form and weight of the mass was, but it is not probable that the 
missing part exceeded one pound (453 grams) in weight. The total 
weight of the parts in hand amounted to 61% pounds (2.8 kgs.). Con- 
tinuation of the contours of the two portions in hand gives a pretty ac- 
curate idea of the original form, the space probably occupied by the 
missing portion being indicated in Plate XXXVI. The original 
form of the mass was evidently that of a short cylinder about six inches 
(15 cm.) in diameter and four inches (10 cm.) in height. The surface 
of one end of the cylinder tends to be convex and that of the other 
concave. These differences of curvature together with distinctions 
in crust and pittings show pretty conclusively that one was the front 
and the other the rear side of the meteorite in falling. On the front 
and rear surfaces of the meteorite the primary crust is pretty uni- 
formly present. On the sides, however, it appears only at intervals, 
indicating that during the fall of the meteorite to the earth, or since’ 
its arrival, portions have been broken off. _How much has been sepa- 
rated in this way it is obviously impossible to determine, but it is quite 
probable that at one time the mass had a more disk-like shape than at 
present. The surface of the front side of the meteorite is very smooth 
and varnish-iike. There are no well-marked pits to be seen,the near- 
est approach to them being three or four shallow, irregular depressions 
about one inch (2.5 cm.) in diameter. The color of this surface is in 
general a dull hematite-red, shading to darker about the edges of the 
meteorite. The smoothness and color give an appearance much as if 
the surface had been coated with a red varnish. The most remarkable . 
feature of this front surface is a system of cracks or fissures which trans- 
verse it. These cracks appear to be quite independent of the contour 
of the surface. In general they may be said to mark triangular areas, 
the sides of the triangles being about two inches (5 cm.) in length. 
In width the fissures vary, but rarely exceed one millimeter. As 
shown by sections and by pushing a wire into them they penetrate 
quite deeply into the mass of the meteorite, some being traceable 
an inch (2.5 cm.) below the surface. Their extension downward is 
usually in a slanting direction and not perpendicularly. Sections of 
the meteorite also show cracks running parallel with the surface at 
a distance of about one-half inch (1 cm.) below it, and others extend 
inward from the side and rear of the meteorite. The prominent 
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and visible cracks are, however, all on the front side. That these 
cracks are due to the necessity of a contracted exterior adapting 
itself to a larger interior there can be no doubt. Whether, however, 
their origin is to be ascribed to heating produced by the passage of the 
meteorite through the atmosphere and consequent contraction upon 
cooling, or to slower processes of weathering after its fall is not cer- 
tain. Shrinkage cracks observed upon meteorite crusts at the time of, 
fall are usually of a finer pattern than those here seen and penetrate 
littie below the crust. The rusted character of the interior of this 
meteorite shows that it has long been exposed to the weather. The 
Dofia Inez meteorite, which was exposed to similar climatic condi- 
tions, is described by Howell* as being deeply penetrated by cracks. 
The writer is therefore inclined to regard the cracks in this meteorite 
as due to a slow hydration of the interior of the meteorite, such as 
would be favored by an arid climate. In such a climate, water pene- 
trating into the interior of the meteorite through minute interstices 
would be held and cause hydration, while from the exterior it would 
soon dry away. Minute cracks would thus become wedges which 
would gradually split the meteorite open. The crust of the front side 
while in general smooth, shows irregular patches and clots of fused 
matter abundantly distributed over it. These patches are in general 
darker than the surrounding crust. They are less than % millimeter 
in thickness and a few millimeters broad. They grade, however, into 
grains which scattered over the surface produce a stippled appear- 
ance. Drift phenomena are lacking except, perhaps, for a slight 
divergent arrangement of grains leading out from one or two of 
the pits. 

The rear side of the meteorite as received showed a whitish coating 
in many portions. This effervesces and can be removed by acid and 
is doubtless a carbonate of lime similar to that often observed 
on meteorites which have been exposed for some length of time in arid 
regions. When this coating is removed the true crust can be seen. 
- This is in part black and in part red, but always scoriaceous. It is 
probable that the red color is due wholly to rusting and that the orig- 
inal crust was black. ‘The texture of the crust as seen under the lens 
is quite uniform and minutely cellular throughout. Minute ridges 
and hollows and partially opened blebs indicate fusion with the pro- 
duction of gas bubbles. This crust shows a tendency to flake off as a 
unit when struck with a hammer. It thus has the characters of Bre- 
zina’s ‘‘bark crust.’’ The pittings of this surface are broad, shallow, 
saucer-shaped and confluent. Their diameters average about one 

*Proc. Rochester Acad. Sc., 1890, Vol. 1, p. 93. 


118 © Fretp CoLuMBIAN MusEuM— GEo.Locy, Vou. III: 


inch (2.5 cm.), and as the ridges between them are but slightly ele- 
vated they give the surface an undulatory character. 

The surfaces intermediate between front and rear show in general 
transitional crust characters. The crust is more uniform, less scaly 
and thicker than on the front side and less scoriaceous than on the 
rear. The edges by which the sides join the front and rear are in gen- 
eral rather sharp but somewhat rounded. One of these side surfaces 
is a plane, about two square inches (4 cm.) in area, at right angles to 
the long axis of the meteorite. The clots of fused matter are much 
thicker and narrower on this face, making it quite rough. Only one 
other broad side surface occurs. This is concave and has a smooth 
crust more nearly like that of the front side but thicker. Those sur- 
faces showing no primary crust, but which were original on the meteor- 
ite at the time of its finding, are rough from fracture, but a rounding 
off of the protruding grains has taken place. It is probable that the 
meteorite broke during its descent to the earth and these surfaces were 
somewhat glazed over. 

The interior of the meteorite presents a compact, homogeneous 
appearance. In color it is a chocolate to reddish-brown, thickly 
dotted with metallic grains which show upon a polished surface. It 
is probable that the present color is largely the result of staining from 
rust, and that the original color is in no place preserved. Themetallic 
grains are quite minute, few reaching a millimeter in any dimension. 
They appear uniformly but not very abundantly distributed. To 
the naked eye no chondritic structure is visible either upon a frac- 
tured or polished surface. Under a lens, however, circular spots now 
dark and now light, but for the most part darker than the prevailing 
color indicate the presence of chondri... The compact appearance of 
_ the meteorite likewise disappears under a lens. The whole surface of 
a polished mass is then seen to be thickly sprinkled over with minute, 
irregular holes, which may join or be isolated. These cavities may 
be in part due to the falling out of grains, in the process of polishing, 
but as their borders frequently show a coating of limonite, it is 
probable that many represent an original cellular structure, or are due 
to weathered-out constituents. 

The specific gravity of the meteorite, obtained by weighing a piece 
of 557 grams, was found to be 3.4005. 

Crust sections are of interest in showing a structure different from 
that usually seen. The crust microscopically shows two well-marked 
zones. The outer, .1 mm. thick, is opaque and blebby. The inner, 
.3 mm. thick, has a microlitic structure with occasional rounded crys-. 
tals of olivine. It is semi-opaque, presenting a gray appearance as. 
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compared with the dark-brown to black of the outer zone.* These 
microlites have an elongated form, averaging about .o2 mm. in length 
and tend to a fibrous structure. Succeeding to this inner zone, while 
no structural change is apparent as compared with the interior of the 
meteorite, there is a marked series of cleavage or fracture lines running 
essentially parallel to the crust. These lines, although irregular and 
frequently anastomosing, run at intervals of about .o5 mm. The zone 
showing these lines has a width averaging about .2 mm. 

As regards the remainder of the section, in ordinary light a field of 
silicate and metallic grains is presented, with the siliceous constituents 
exceeding the metallic. There is considerable limonitic staining of 
the silicates and the metallic grains are for the most part bordered by 
a dark zone of the same character. Chondri of spheroidal outline oc- “ 
cur here and there, but are not abundant. They are rather uniform 
in size. Their diameters vary from .5 to 1 mm., being generally about 
.7mm. In structure they present chiefly the familiar ribbed and por- 
phyritic characters produced by combinations of chrysolite and glass. 
The general form of the chondri is spherical but many are plainly frag- 
mental. In outline the chondri are rarely sharply separated from the 
adjoining ground mass, although this is sometimes the case. The 
ground mass of the meteorite exclusive of the chondri is made up of 
crystalline fragments varying from minute grains up to individuals 
.3--4 mm. in diameter. Many of the larger individuals show crystal 
outlines which are more or less rounded. High interference colors 
and strong double refraction show these to be chrysolite for the most 
part. The larger individuals are traversed by cleavage cracks along 
which alteration has frequently taken place. This appears in the form 
of brownish opaque bands which suggest iddingsite traversing the 
fragments. Aside from these the crystals are free from clouding or 
inclusions for the most part. One interesting crystal, however, has an 
- outer transparent portion, while the interior shows glass and skeleton 
growths. The metallic grains consist of nickel-iron and _troilite, 
sometimes singly and sometimes in combination. They have irregu- 
lar branching forms and seem to fill the interstices between the silicate 
erains. Their form shows beyond a doubt that they were subsequent 
in origin to the silicates. 


MEJILLONES. 


Through an error of the writer in copying Wulfing’s classification, 
the specimen of this meteorite in the Museum collection was desig- 
nated * asa brecciated hexahedrite. It is in fact an iron-stone meteor- 


* Pubs. Field Col. Mus. 1903. Geol. ser. Vol. II, p. 107. 
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ite and probably a mesosiderite. The error of notation would not 
have been significant but for the fact that the accompanying de- 
scription was copied by Cohen* in his account of the brecciated hexa- 
hedrites. Under the name of Mejillones two masses of different char- 
acters are now to be found in collections, as was early noted by Meu- 
nier.t Meunier recommended the name of Pseudomejillones for the 
iron-stone fall. As such a nomenclature would, however, not be in 
accordance with present usage it would seem sufficient to designate 
one as Mejillones, iron, and the other as Meyjillones, iron-stone, at least 
until some further information can be obtained regarding the origin 
of the masses. It is not impossible, indeed, that they may be parts of 
the same mass with different structures, as occurs in many pallasites. 
Of Mejillones, iron, but a small quantity seems to be known. Of the 
specimens listed by Wulfingt under this name, those of Harvard and 
Ward are iron-stone. The Harvard specimen was obtained by pur- 
chase from Ward and Howell§, as was also the specimen in this Muse- 
um. Excluding these it leaves the specimen in the Paris collection as 
perhaps the only well-authenticated one of the Mejillones iron. This 
specimen according to Meunier was received from Domeyko. 


MODOC. 


This meteorite has already been made the subject of a brief note and 
detailed study § by Merrill anda note by the present writer.** Some 
additional facts obtained by the writer during a visit to the locality in 
February, 1906, and by study of specimens seem worthy of record. 
These observations include accounts of the phenomena of fall obtained 
from various residents of Modoc, also at Tribune, forty miles west of 
Modoc. ‘The accounts at the latter place show a much shorter interval 
to have intervened between light and sound than at Modoc. This 
seems conclusive evidence that the meteor exploded over Tribune and 
traveled about forty mules before falling. The accounts here given 
are arranged in the order of the position of the observers going east- 
ward. 

Mr. Raines, the station agent at Tribune, was about to lower a cur- 
tain at an east window when he saw the meteor at the north going 

* Meteoritenkunde, Heft III, p. 233. 

+ 1893. Revision des fers meteoriques, p. 75. 

t Die Meteoriten in Sammlungen, p. 230. 

§ Huntington, Catalogue of all recorded meteorites, 1887, p. 93. 
| -Sctence 1906;°N. So XX po gor. 

4] Am. Jour. Sci. 1906, (4): 21, pp. 356-360. 

** Science 1906, N.S. XXIII, p. 582. 
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eastward. Its appearance was that of a ball of fire, resembling an 
electric light in color and of the size of a ‘“‘wash tub.’’ Ina short space 
of time, probably two or three seconds, it exploded, throwing out 
sparks and then disappeared, leaving no trail behind it. In about 30 
seconds three muffled reports and a continuous roar like thunder were 
heard. 

Mr. P. W. Grimes, of Tribune, was sitting with his head down, fac- 
ing west, when a light like that of an electric light attracted his atten- 
tion. He saw a ball of fire to the north, traveling east. The light 
lasted two or three seconds and in about 20 seconds came three muf- 
fled reports like those of thunder. 

Mr. Willie Baugh was driving south about two miles from Modoc. 
He saw a light to the west, resembling an electric light, seemingly fall- 
ing towards him. Then it seemed to describe an upward path and 
exploded, sparks going in different directions like those of a Roman 
candle. 

Mr. and Mrs. W. E. Curtis, of Modoc, had retired for the night when 
Mrs. Curtis was awakened by a light so bright that she thought the 
barn was afire. This light was followed by three reports like thunder 
and a sound like the wind coming up. She awakened Mr. Curtis, who 
~went to the porch, and then heard sounds like hailstones falling. The 
fall of each stone was accompanied by slight, hissing sounds. Next 
morning Mr. Curtis found a stone weighing about one pound in his 
yard, and others later. 

Mr. and Mrs. Fred Yost, living only a few rods from Mr. Curtis 
heard a sound like accentuated thunder, but saw no light nor heard 
-any stones falling. They found several stones about their premises 
later. | 

Mr. Schirmeyer, of Modoc, was in doors. He saw a light at an east 
window and stepped out on the porch to examine it. Two or three ex- 
plosions like rifle shots followed, also swishing sounds like the dropping 
of stones. Rumbling sounds then died away to the west for about 
five minutes. 

Mr. Irwin, of Modoc, saw a light below a partially lowered curtain. 
He called to his wife to see what was going on. She got up fora mo- 
ment and then retired again; and then came sounds which led them 
to think that a smashup had occurred on the railroad near by. 

Mr. T. D. Marshall was coming up out of his cellar at the time of the 
fall. His attention was attracted by a bright light in the sky, which 
was followed by a sound like four beats on a bass drum and others like 
the swish which accompanies the shooting of a rocket. He then heard 
stones striking in a number of places about his house. He expected to 
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be able to find a number of these the next morning, but on searching 
succeeded in discovering only one. ; 

Mr. McDonald heard sounds like the firing of a machine gun, and a 
few days later found a small stone about too feet from his house. 

Mr. J. K. Freed heard sounds like those of a machine gun. 

Inhabitants of Scott, about four miles east of the place of fall, gen- 
erally described the sounds as like those of a wagon traveling over a 
bridge. 

An account of the occurrence published in the local paper, the 
scott County Chronicle, Sept. 8, 1905, six days after the fall, was as 
follows: 

‘Last Saturday night about ro o'clock a remarkably bright meteor 
was seen in the heavens west from this city. It was almost as light as 
day. The explosion occurred in the vicinity of Modoc and was heard 
clear across the county. T.D. Marshall had a piece of the meteor in 
town Wednesday which he found near his house, which is black on the. 
outside and gray on the inside, and is heavily charged with metal 
indicating silver and gold. It is reported that W. E. Curtis anda 
man named Pence have found pieces that show that the remnants 
were scattered over several miles of territory. Mr. Marshall says 
the commotion in his territory was simply terrifying.”’ 

Under Modoc items an account was given in the same paper as fol- 
lows: 

“Last Saturday night about 9 o’clock a meteor passed over this 
locality. It was followed by a roar that sounded like thunder. It 
probably bursted, as fragments were heard falling by several persons 
and T. D. Marshall and W. E. Curtis each found one. The parts found 
were dark lead color; almost black, and give a metallic sound when 
struck. They are checked by small cracks indicating an extremely 
heated condition while passing through the air. They weigh but a 
few ounces, yet are prized by the finders as they probably represent 
part of some planet far away, and have traveled for millions of miles 
through space before finding a resting place on Earth.”’ 

The difference in time of these two accounts is accounted for by the 
fact that in Modoc, Mountain time is used, but in Scott, Central time. 

The area over which the meteoric stones were found was one about 
seven miles by two, the longer distance extending east and west. The © 
region is a rolling prairie, rather thinly inhabited. Much of the area has 
never been plowed. The native sod, or “‘buffalo sod,”’ as it is often 
called, proved comparatively impenetrable to the stones which fell 
uponit. A slight indentation in the sod showed plainly where a stone 
weighing 7 pounds, found by the writer, had struck. The ground also 
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was bare at that point, showing that the grass had been killed. The 
meteorite did not lie at the point where it had struck, however, but 
about its own width (four inches) to the south. It had thus evidently 
bounced southward on striking. Mr. McDonald, of Modoc, informed 
the writer that the stone which he found had also bounded southward. 
Mr. Freed, of Modoc, informed the writer that the stone which he found 
had penetrated the sod about four inches. This was of tabular form 
and was on edge. It weighed 11 lbs. 

~The following list shows the individual stones which had been 
found at the time of the writer’s visit and the names of the finders. 
All of these masses were seen by the writer. The weights are in sev- 
eral cases approximate only. Those that are known accurately are 
given in grams. 


Weight. Finder. 
Benge lS. 14 OA0-OTAIMIS) {os 0 6s cn. kien soe enc) > Ke. Freed. 
SAT ee 3-077 T OSA TIS) ec Ped yn eles nee O. C. Farrington. 
UM neME ls Mer ON ee oo, care ie ws oR kom test F. P. Heller. 
Bettis, 26 07. (1.170 STAMS) . 2.6. s ae he HP, delier. 
Cement SCOR, (770: PTAMS). 3. Fi ead vie v2 F. P. Heller: 
Gem te O.02-:(° O24 grams) ys.) oy. ens k John March. 
ae epee PE NOAs CO AOS STAINS bois ay Soe cule oN ote Fred Yost. 
RN Ny tee Toe a ee aes a eleied es —McDonald. 
RE et Steg ele scene eh g Cod, toss ob W. E. Curtis. 
eR IE Smeg OG Sy state ne tee, NG Jellies TH o's T. D. Marshall. 
MD SUR en LS fo god Liotta aed owcaye piere ais aw ese Fred Yost. 
MEMEO FOSETOING 0 any oc thao ae, tee ve ek Oe Fred Yost. 
ra EE a Oe ogra a a Pe 9 Sb wlich ee Beye eo Mrs. W. E. Curtis. 


In addition the find of an individual weighing 1% lbs. was reported 
by O. L. Douglass, and of one weighing 2 lbs. by F.P. Heller. Thusa 
total of at least fifteen stones has been found, having an aggregate 
weight of about 35 lbs. (16 kgs.). 

The distribution of these specimens over the area in falling shows a 
remarkable gradation in accordance with their size. The stones fell 
in order of their weight from west to east. This is graphically shown 
in Plate XX XVII. The two individuals weighing 1 lb. and 2 lbs. each 
found in the vicinity of the 5 lb. mass are fragments, the remaining 
portions of which were not found although extended search was made, 
and the region is exceptionally favorable for searching for meteorites. 
The smooth buffalo sod has no other stones upon it and the vegetable 
growth is not sufficient to hide stones of appreciable size. These frag- 
mentary individuals are shown-in Plate XL. The complete indi- 
viduals would probably weigh about 5 lbs. each. Some of the non- 
crusted surfaces of these show blackening while others are perfectly 
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fresh. The completely encrusted individuals are of irregular, angular 
shapes, with angles slightly rounded, as is usual in meteorites. Sev- 
eral, however, show projecting spurs of toothed form which are unus- 
ual. No. 10, Plate XXXIX, is especially notable for these. The 
three views given of this individual show its orientation. The broad 
surface with rounded shallow pits was the rear side, the opposite the - 
front side. As shown by the side view, the individual is fragmentary. 

The individual found by the writer, shown in Plate XX XVIII, has 
a roughly tetrahedral form with one of the faces of the tetrahedron 
broken up into three planes. The faces are nearly all slightly concave 
and show only a few broad pittings. A marked feature of the surface 
is a whitish deposit occurring on several of the faces. This deposit is 
more or less streaked in appearance and the direction of the streaks is 
such that they would meet in a common point if produced. Exam- 
ined under a lens the deposit is seen to be a fine powder embedded in 
the interstices of the slaggy crust. Itissoluble without effervescence 
in hydrochloric acid but is so small in quantity that further determina- 
tion of its nature cannot be made. The simplest explanation of its 
origin would seem to be to regard it an efflorescence due to weathering, 
as the meteorite had been exposed five months to the elements when 
found. The uniformity of direction of the streaks is somewhat diff- 
cult to account for on this hypothesis, however. One of the upper- 
most faces, moreover, is entirely free from the deposit. The deposit 
lies on what was undoubtedly the forward portion of the meteorite in 
falling and the radiation of the streaks from a common point suggests 
that it was made during flight. In either case the phenomenon is new 
to the writer’s experience. The individuals shown in Plate XL were, 
as already stated, fragments when found, and no adjoining parts have 
yet been discovered in the vicinity so far as the writer is aware. The 
encrusted portion of one is seen to be deeply pitted, the pits varying 
in form and size on the different surfaces. On one surface they are 
abundant, small and uniformly distributed, on others fewer in number, 
larger and deeper. The complete individual was evidently of tabular 
form and about 2 inches (5 cm.) thick. One of the broad surfaces is 
remarkably flat and shows well-marked divergent lines of flow on the 
crust. The other individual shown in this plate illustrates the 
internal veins which occur in some specimens. These veins are 
evidently only armor faces produced by slipping. They are planoid 
in character and run in various directions which often intersect. 
The crust of most of the individuals is dull and coal-black in color, 
though of reddish tone in some individuals. Crackling of the crust 
into irregular polygonal areas is a common and characteristic feature, 


t 
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‘as shown in several of the plates. The crackle has a mesh-like 
: pattern With meshes in the form of polygons, squares and triangles 
from 4% to % inch on a side. The appearance is entirely similar 
to that presented by crackled earthen ware and is doubtless produced 
by shrinking of the crust in cooling, or expansion of the interior of the 
meteorite subsequent to the formation of the crust. Another interest- 
ing feature seen on the crust of several individuals is that of glazed 
spots of occasional occurrence. The spots are usually of a greenish 
color, oval to circular in area, and vary from % to % inch in diameter. 
They doubtless mark the location of chondri of fusible composition. 

Under the microscope the crust shows in cross section a thickness 
of about .5 of a millimeter. The three zones of Tschermak are plainly 
marked, with widths averaging as follows: Fusion zone .o25 mm., 
absorption zone .t mm., impregnation zone .4 mm. ‘These zones ex- 
hibit the usual characters, the fusion zone being black, opaque and 
glassy, the absorption zone transparent, and the impregnation zone 
showing a large proportion of black, opaque matter. The relative 
widths above given remain fairly constant, although in places the ab- 
sorption and fusion zones are of about equal width, and again the 
absorption zone may disappear altogether. The fusion zone is at 
times also blebby and rough in outline. The interior of the meteorite — 
is megascopically ash-gray in color, in some individuals flecked with 
rusty spots. The substance is only fairly coherent, and will not polish. 


PONCA CREEK. 


The writer proposes the name of Ponca Creek for the meteorite usu- 
ally known as Dakota. The reasons for the change are as follows: 
The original account by Jackson* states that the fragment which he 
described was given him by the U.S. Indian agent for the Ponca tribe 
of Indians, and further that the mass was found on the surface of the 
ground “in the Dakota Indian territory, ninety miles from any road or 
dwelling.” In the repetition of this statement by foreign authorities 
a comma came to be inserted after Dakota, so that the locality was 
known as Dakota, Indian Territory. .There is no such locality, how- 
ever, and Indian Territory is several. hundred miles removed from the 
place where the meteorite was found. Moreover, the original territory 
of Dakota, within which the meteorite may have been found, is now 
subdivided into North and South Dakota and neither namewould desig- 
nate the locality in a sufficiently limited way. The reservation of the 
Ponca Indians, who were a tribe of the Dakotas and from whose agent 

*Am. Jour. Sci. (2) 36, pp. 259-261. 
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the meteorite was obtained by Jackson, was at that time located along 
Ponca Creek in Nebraska. It seems reasonable to suppose that the 
meteorite was found in the vicinity of this creek, and the name Ponca 
Creek has the additional advantage of containing that of the tribe by 
some member of which the meteorite was probably originally found. 
For the meaningless name Dakota, therefore, that of Ponca Creek 
may well, in the opinion of the writer, be substituted. _ 


SALINE. 


Some further observations may here be added to the brief account 
of this meteorite given by the writer in 1902.* The approximate 
place of find of the meteorite was kindly indicated to the writer by Mr. 
S. A. Sutton, and this is shown in Plate XLI. No other observations 
of the fall than those already made by Mr. Sutton and reported by the 
writer seem to be known. The shape of the meteorite may be de- 
scribed as approximately that of a truncated, four-sided pyramid. 


_ The base of the pyramid, shown in Plate XLII, was plainly the rear side 


of the meteorite in falling. It is the broadest surface of the mass, and 
has an area of about 144 square inches (goo sq. cm.). In outline it is 
roughly circular. Mr. Sutton states that this was the surface on which 
the meteorite rested when found, but this position could have been 
brought about by an overturn when striking. It was more heavily 
coated with carbonate of lime when received at the Museum than any 
of the other surfaces. It is nearly flat, though slightly concave, and 
shows the broad, shallow pits characteristic of these surfaces of meteor- 
ites. On the opposite side of the meteorite a surface having the form 
of along and narrow isosceles triangle runs nearly parallel to it and 
the thickness of the meteorite between the two surfaces ranges from 
7 to 8 inches (18 to 20 centimeters). From the parallel surface the 
meteorite slopes away at angles of 40°, 50°, 60° and go° approximately. 
Three of these surfaces are approximately plane, the others are 
rounded. A view of the meteorite showing this feature is given in 
Plate XLII. Views of the mass from two other sides were published 
in the Catalogue of Meteorites of the Museum.t The plane surfaces 
show practically no pits, the others are more or less irregularly pitted. 
The more symmetrical of these pits are oval in form, from % to 34 
inches in their longest diameter and have a depth about one-fourth as 
great. All the edges produced by the meeting of different surfaces of 
the meteorite are rounded. 


* Science, N. S..Vol. XVI, pp. 67, 68. 
} Pubs, Field Col. Mus. 1903, Geol. ser. Vol. II, Plate XXX. 
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_ Except where it has scaled off in small areas the meteorite is cov- 
ered with a firmly adherent, dull brown-black crust, rough from the 
protrusion of thickly scattered metallic grains. These grains are 
darker in color than the rest of the crust, probably from a coating of 
iron oxide. When this coating is scraped away, however, the bright 
nickel-white color of the metallic grains is seen. One of the grains 
showed bright when the meteorite was received, but it may perhaps 
have become so through handling. It is the largest single grain to be 
seen. Ithasa hemispherical form anda diameter of5 mm. The shapes 
of the other metallic grains as they protrude are various. Some are 
elongated, some nearly circular and others form small connecting 
groups. For the most part the grains are independent of each other, 
but there are two well-defined groups of them extending in irregular 
lines and standing out like veins. These are not straight in their 
eourse but nearly so. The extent of each is about 6 cm. (2% inches). 
-One runs from the large grain mentioned above, the other is nearly 
parallel to it 7 inches (18 cm.) distant. 
Besides being broken by the protrusion of the metallic grains, the 
crust is seamed and fissured by numerous cracks extending in all direc- 
tions and varying in extent and depth. The largest has a length of 6 
inches (15 cm.), and from this to the minutest fissures all gradations 
occur. The course of most of the cracks is straight towards the inte- _ 
rior of the meteorite, but some run so as to tend to scale off. They 
give the exterior of the meteorite a ““baked”’ look and there can be 
little doubt that they are the result of differential expansion through 
heat of the interior as compared with the exterior. Scaling of the crust 
had occurred at various points when the mass reached the Museum. 
Many of these scalings must, on account of their freshness, have 
- occurred very shortly before the meteorite struck the earth or from the 
force of impact. Most of the surfaces thus exposed were covered with | 

an adherent coating of carbonate of lime when the stone was received 
at the Museum. The lime undoubtedly deposited more readily here 
on account of the increased capillary attraction afforded by such sur- 
faces. The color of these surfaces was for the most part rusty brown 
from exposure, but a few were of a greenish-gray color where the car- 
bonate of lime was freshly removed. In addition to these wholly un- 

crusted surfaces one about three inches square had a very thin black 
crust, much thinner than the average crust. It is evident that at this 
point a piece scaled off from the meteorite during its passage through 
the air and time sufficed for only a partial fusing of the freshly exposed 
surface. 

Internally the substance of the meteorite when freshly broken is 
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of a greenish-gray color and firmly coherent texture so that it takes a 
good polish. Enough weathering has taken place, however, to give 
the interior in large part a dark-brown color. The percentage of 
metallic grains seen on a polished surface is large, so as to seemingly 
constitute about one-fourth the mass. The metal is uniformly dis- 
tributed but the grains vary in size and shape. Some having a diameter 
of 4-5 mm. are discernible. At times they aggregate into vein-like lines. 
Both polished and unpolished sections show the interior of the meteor- 
ite to be penetrated by a great number of minute fissures arising prob- 
ably from hydration. Most of them contain carbonate of lime which 
has doubtless been brought in by infiltrating waters. Such fissures, 
as well as the metallic “‘veins’’ are shown in an illustration published 
in the Museum Catalogue of Meteorites of 1903.* Under the micro- 
scope all the striking characters of the spherical chondrites are pre- 
sented by the meteorite. Chondri of great variety of size and struc- 
ture make up the principal mass. For the most part the chondri are 
spherical in form but some are oval and others of unsymmetrical out- 
line. Besides complete chondri, fragments of chondri are to be seen. 
As was stated in the writer’s first paper on the meteorite, enstatite and 
olivine either singly or in combination chiefly compose the chondri. 
Diameters of from .3-.6 mm. are presented as a rule by the enstatite 
chondri, but one 3 mm. in diameter was seen in one section. Several 
of the half-glassy chondri show rounded depressions as if made by 
the pressure of another chondrus. The olivine chondri are both mono- 
somatic and polysomatic, also porphyritic and lamellar. In dimen- 


tion they vary as widely as do the enstatite chondri and between about — 


she same limits. The porphyritic individuals of the chondri show, 
as a rule, well-marked prismatic outlines. Crust sections under the 
microscope fail to show, except for an outer fusion zone, well marked 


zones such as are common in the more porous chondrites. The fusion | 


zone is of a dark, nearly opaque, somewhat blebby and glassy nature 
and has a thickness of about .o8 mm. Succeeding this, towards the’ 
interior of the meteorite, a zone about .4 mm. in thickness shows scat- 
tered opaque impregnations interspersed among unaltered olivine 
crystals. This zone is not uniform in occurrence, however, and can 
be seen only at intervals. 


WESTON. 


In connection with the meteorite fall which occurred at Weston, 
Connecticut, December 14, 1807, a well-marked distribution of the 


masses according to weight took place to which attention does not 


* Pubs. Field Col. Mus. Geol. ser. Vol. II, Pl: XX XT. 


OcT., 1907... METEORITE StupIES II — FARRINGTON 129 


seem to have been called in detail hitherto. In Silliman and Kings- 
ley’s account* the fact is noted that stones fell from the meteorite at 
six different places, over an area g to 10 miles in length. It is stated 
by these authors that these masses fell in a line differing little from the 
course of the meteor, and probably in the order of the most northerly 
- first and the most southerly last. The relation of the weight of the 
masses to this order was not traced by these authors, however. This 
relation as shown by the subsequent account is as follows:—The most 
northerly fall (near Mr. Burr’s) broke into fragments from striking a 
rock of granite. Its estimated weight was 20-25 pounds. The next 
fall was at Mr. Prince’s, five miles south from Mr. Burr’s. . This stone 
weighed 36% lbs. About half a mile northwest of this, however, one 
was found weighing 7-1o lbs. and half a mile northeast one weighing 
13-lbs. These two masses were doubtless related to the 36 lb. mass. 
The next mass in a southerly direction was found two miles southeast 
of Mr. Prince’s at Mr. Porter’s. This was also broken but is regarded 
as having weighed from 20 to 25 lbs. and was probably also related to 
’ the 36 lb. mass. - The largest mass of all fell near Mr. Elijah Seely’s, 
about four miles from Mr. Prince’s. The direction of this locality from 
the others is not stated, but from the context there can be little doubt 
that it was south. This mass weighed about 200 lbs. The distribu- 
tion of the masses thus shows a distinct arrangement according to 
weight and direction. As Bowditcht determined by an independent 
investigation that the course of the meteor was South 7° West, it is 
evident that the smaller stones fell first. The distribution of the 
masses, as above noted, also accords with the statements of several 
witnesses at the time that the sound of three separate explosions ac- 
companied the passage of the meteor. The smaller masses near Mr. 
Prince’s were evidently thrown off at the time of the second explosion. 


* Trans. Amer. Philos. Soc. Phila. Vol. 6, 1809, pp. 323, 325, 335-345- 
+ Mem. Acad. Arts and Sci. 1815 Vol. 3, pp. 213-236. 
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FRONT AND SIDE VIEWS OF SMALL BATH FURNACE METEORITE. xX 13. 
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PLACE OF FALL OF THE 178-LB. BATH FURNACE METEORITE. 
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CONCEPCION AND CHUPADEROS METEORITES. SCHOOL OF MINES, CITY OF MEXIco. 
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Maniea (Cam QAocenpin) Meteorite ScHoo!: oF MINES. CITY OF MEXICO. 
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REAR, SIDE AND FRONT VIEWS OF CAST OF IRON CREEK METEORITE. X +}. 
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FRONT AND REAR VIEWS OF LAMPA METEORITE. X 3. 








Wichita County line 
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DIAGRAM OF DISTRIBUTION OF INDIVIDUALS OF THE Mopoc METEORIC SHOWER. 
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THE FIGURES IN CIRCLES SHOW THE WEIGHT OF THE INDIVIDUALS 


OR FRAGMENTS. THE SQUARES REPRESENT AREAS OF ONE MILE EACH. 
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FRONT AND REAR VIEWS OF 7-LB Mopoc METEORITE. xX 
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SIDE, REAR AND FRONT Views OF 10-0z. MoDoc METEORITE. x &. 
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Nos. 5 AND 6 OF LIST. 


FRAGMENTARY INDIVIDUALS OF Mopoc METEORITE. 
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KENNETH 


VALLEY 








SOLOMON SPRING BROOK SALINE 


DIAGRAM OF TOWNSHIPS OF THE SOUTHERN PART OF SHERIDAN COUNTY, KANSAS, SHOWING PLACE OF FALL OF SALINE METEORITE AND 
DIRECTION OF MOVEMENT OF METEOR. SCALE 1 INCH = 43 MILES. 
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Mr. Burr’s 


20 Ibs. 


Mr. Prince’s 
7-10 lbs. @ @ 13 Ibs. 


36% Ibs. 


Mr. Porter’s 


20=25 Ibs. 


Mr. Seely’s 


200 Ibs. 


DIAGRAM SHOWING DISTRIBUTION OF INDIVIDUALS OF WESTON METEORITE. THE LENGTH 
OF THE AREA INCLUDED IS NINE MILES. 
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Orpiment, Mercur, Utah. 


Realgar 
Golden Gate Mine Realgar 
Mercur, Utah. Mercur, Utah. 


NOTES ON VARIOUS MINERALS IN THE MUSEUM 
GCOBEEC TION 


BY OLIVER CUMMINGS FARRINGTON AND EDWIN WARD 
Herre ON a dR: 


ANGLESITE 


TINTIC DISTRICT, UTAH 
PLATES XLV AND XLVI 


An especially fine series of crystallized anglesite, received from 
Maynard Bixby, all from the Tintic District, Utah, and chiefly from 
Eureka, afforded material for a study of the crystal habits of the 
mineral. The specimens were the choicest of many that had been 
collected by Mr. Bixby, and are probably, therefore, the best represen- 
tation of the anglesite of the locality that has yet been obtained. 

The crystals occur almost wholly in cavities in galena, the cavities 
as a rule having a diameter of from 1 to 4inches. The galena shows 
a coarse, granular structure asarule. The crystals of anglesite occur- 


Oring in these cavities are for the most part colorless, but some are 


white and several show a tinge of yellow, in some cases a deep canary 
yellow; others exhibit smoky or gray shades. Asa rule the crystals 
are nearly transparent, some completely so, but others show cloudings 


_ which may be so abundant as to make the crystals practically opaque. 


As is usual with anglesite, the lustre is highly adamantine in some 
specimens, but in others more nearly vitreous. The crystals vary in 
size from minute, lining druses, to one having a length of 4.5 centi- 
meters (134 inches). For the most part a length of about 8 milli- 
meters may be considered descriptive of the size. The crystal planes 
as a rule are well developed and afford fairly good measurements with 
the reflecting goniometer. Not infrequently, however, the surfaces are 
more or less uneven so that only broken reflections are obtained. 
The planes of the different forms are as a rule uniform in lustre and 
character of surface, with the exception of the macropinacoid, a (100), 
which is nearly always characterized by being striated in the direction 
of the vertical axis. It can usually be recognized by the naked eye 
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by this peculiarity and thus the orientation of the crystal is much 
facilitated. These striations are probably the result of oscillation of 
the plane a (100) with prismatic planes, and in some crystals, as 
shown in Fig. 3, Pl. XLVI, this is obviously the case. 

As is usual with anglesite, the crystals exhibit a variety of habits, 
no single habit predominating. The habits noted may be described 
as tabular, prismatic, and pyramidal. Of these perhaps the most 
striking and unusual to anglesite is the tabular one. It is produced 
by a pronounced development of the basal planes uniting with a short 
unit prism. Figs. 2 and 3, Pl. XLV, showing crystals taken from 
specimens having the Museum Numbers M 9579 and 7293, illustrate 
the habit. Crystals of this type may be simple or highly modified. 
In some the prism becomes longer in the direction of the vertical 
axis, as shown in Fig. 3, Pl. XLV. Crystals of this type are usually 
attached by one of the planes of the unit prism so that their orienta- 
tion is not always obvious at a glance. 

Prismatic habits are common and, as is usual with anglesite, the 
habit may be produced by elongation in the direction of either of the 
axes. Crystals elongated in the direction of the vertical axis are 
illustrated in Fig. 4, Pl. XLV (Mus. No. M gs90) and Fig. 1, Pl. XLVI 
(Mus. No. M 9586). Of these No. M gs5g0 is from the Bullion Beck 
mine. It exhibits the peculiarity of having the prism m (110) at 
one end of the crystal and the prism 6 (230) at the other. As illus- 
trated in the figures, the crystals of the vertically elongated prismatic 
habit may have pointed or blunt terminations. The blunt termina- 
tion is produced by broad development of the basal plane and gives an 
especially characteristic form (Fig. 1, Pl. XLVI). Crystals elongated 
in the direction of the brachy-axis are illustrated by Fig. 2, Pl. XLVI 
(Mus. No. M 9587). Crystals of this type are inclined to stoutness. 
They are semi-transparent and have the planes well developed. 
The finest crystal of the whole collection exhibits this habit, the elon- 
gation in the direction of the brachy-axis being, however, less than 
shown in the figure of the type. This crystal has a length of 2 centi- 
meters in the direction of the vertical axis and 1.5 centimeters in the 
direction of the macro-axis. It is perfectly transparent and colorless. 
Another superb crystal of this habit has a well-marked canary yellow 
color. It is about three-fourths the size of the one previously men- 
tioned. 

Fig. 3, Pl. XLVI (Mus. No. M 9582) shows a crystal form in which 
the elongation occurs in the direction of the macro-axis. Crystals of 
this type are as a rule small, having a maximum length of about 1.5 
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centimeters, and possess a yellow tinge. They may be described as 
having a wedge-shaped form, this being chiefly produced by the 
development of the prism M (410). 

Another prismatic habit is characterized by a normally developed 
unit prism combined with extended basal and macropinacoids. 
Several pyramids also usually round the edge between the basal plane 
and prism. These crystals are as a rule transparent and colorless 
and rather small in size, their length in the direction of the vertical 
axis being about 4 millimeters, and in the direction of the macro- 
axis, about 7 millimeters. Fig. 1, Pl. XLV (Mus. No. M 9573) illus- 
trates this habit. 

The only remaining habit to be noted is a pyramidal one. Crys- 
tals of this habit are as a rule of simple development and are com- 
posed principally of the pyramid y (122) with minute basal planes and 
macro or brachydomes. One crystal of this type also shows small 
planes of the unit prism. These crystals have average lengths in the 
direction of the vertical axis of from 5s to 1o millimeters. On one 
specimen (Mus. No. M 9569) represented in Fig. 4, Pl. XLVI, the 
crystals have a milk-white color, while those of another specimen 
(Mus. No. M 9576) represented in Fig. 5, Pl. XVLI, are more nearly 
transparent and dark colored. The occurrence of the macrodome 
on one and brachydome on the other is also notable. One speci- 
men (Mus. No. M 9677) exhibits a single large crystal possessing a 
pyramidal habit, but owing to the rounded nature of the planes the 
symbol could not be determined. The crystal is 4.5 centimeters in 
length, partially opaque, and of a dark yellow color. Another habit 
of occasional occurrence is produced by a combination of a pyramid 
and prism in about equal proportions. Crystals of this type (Mus. 
No. M 9581) are illustrated in Fig. 6, Pl. XLVI. They are not asa 
rule doubly terminated, but are so occasionally. Generally they are 
small, about .7 of a centimeter being an average length. These crys- 
tals are also as a rule transparent and colorless. . 

A total list of the forms observed on the Eureka anglesites is as 
~ follows: 


a (100) 0 (230) T° (112) 
Um (O10) n (120) rah i aa 
Ean oot) o (oIr) t (22T) 
m (x10) d (102) p (324) 
M (410) . 1 (104) y (122) 


p (124) 
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BARITE 


CARTERSVILLE, GEORGIA 
FIGS. 1-3, PLATE XLVII 


A fine suite of barite crystals from the above locality was pre- 
sented to the Museum in the fall of 1902 by Prof.S. W. McCallie, the 
present State Geologist of Georgia. The specimens have the Museum 
Nos. M 7172-7235. While the occurrence of barite at the Carters- 
ville locality has been described before, its crystallographic characters 
do not seem to have been given in detail. It seemed, therefore, desir- 
able to make a crystallographic study of this suite. 

The manner of occurrence of the barite has been fully described 
by Hayes* who states that it accompanies bodies of ocher occurring 
in the Cambrian quartzite of the region, the ocher being mined ex- 
tensively for economic purposes. Numerous passages and cavities 
penetrating the quartzite and ocher are lined, Hayes states, in the 
case of the smaller cavities with a crust of small quartz crystals, 
while the larger ones frequently contain beautiful crystals of barite, 
which according to Hayes, “‘were probably deposited after the con- 
ditions favorable for the solution of silica and the deposition of ocher 
had passed.’’ Hayes also says, ‘Groups of acicular crystals of this 
mineral several inches in length are not uncommon. It also occurs 
in white granular veins. The barite is called ‘flowers of ocher’ by the 
miners. It remains in the residual soil which covers the quartzite 
outcrops and affords the best means of tracing the ocher deposits. 
It is found at numerous points on the low quartzite ridge north and 
south of the Etowah river; and prospecting at these points has never 
failed to reveal more or less extensive deposits of ocher.’’ 

The crystals in possession of the Museum form, as a rule, interpen- 
etrating groups or clusters, some of which are nearly a foot in length. 
The individuals of the group are often largely made up of aggregates 
having the macro-axis in common. These combine so as to produce 
a polysynthetic individual with serrated edges. The crystals are 
transparent to translucent except where the ocher enters into their 
substance in quantity, in which case it renders them opaque. The 
color of the transparent crystals is a delicate greenish-blue; but the 
crystals that are opaque partake to a greater or less degree of the 
yellowish-brown color of the ocher. 


* Geological Relations of the Iron Ores in the Cartersville District, Georgia, Trans. Amer. 
Inst. Mining Engineers, 1900, Vol. XXX, p. 418. 
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The habit of the simple crystals is uniformly tabular with respect 
to c (100). They are usually also slightly lengthened in the direction 
of the macro-axis. The planes are bright and sharply outlined and 
give good signals with the reflecting goniometer. In length, in 
the direction of the brachy-axis, the individuals vary from 1 to 2.5 
centimeters. Their average thickness is about 5 millimeters. They 
are rarely highly modified. They are usually made up chiefly of 
three pinacoids and the unit prism, pyramid and brachydome. 
Striations parallel with the edge m a usually characterize the prismatic 
zone except for planes of m, a and b, which are smooth and bright. 
Fig. 1, Pl. XLVII shows the usual type. The development of the 
prism is, however, not as a rule as well-defined as indicated in the 
figure, the zone from a to m being often considerably rounded and 
showing no well-marked planes. There may also occur a rounding 
of this sort between m and b. Such rounding is, in fact, quite char- 
acteristic. Some crystals are somewhat more highly modified than the 
above. These show as a rule several pyramids and an increased num- 
ber of prisms. Figure 2, Plate XLVII (Mus. No. M 7197) illustrates 
such a crystal. This crystal was about 1 sq. cm, in area and 2 mm. 
thick. 

Perhaps the most interesting type presented by these barites is 
that already mentioned in which numbers of smaller crystals com- 
bine to produce a crystal of different habit. The most common form 
of these is illustrated in Fig. 3, Pl. XLVII. Here small primary crys- 
tals, chiefly made up of the basal plane and unit prism, have grown 
together in parallel position to form a crystal of tabular habit which 
shows essentially the planes c (oo1), a (100), ando (o11). Here, there- 
fore, the crystallizing force controlled the arrangement and situation of 
the individual crystals as well as that of the molecules in the crystals 
themselves. The crystal here illustrated is not doubly terminated in 
_ the direction of the a axis, but in all other directions is fully developed. 
The size of these large polysynthetic crystals is from 3 to 6 centimeters 
in the direction of the a axis, and in the direction of the c axis about 
one-fourth of this. Groups of diverging crystals which have no ap- 
parent regularity, also occur among the specimens. 

The total forms observed on the Cartersville barites and some of 
the measurements obtained are as follows: 


¢ (oor) xX (130) PaGaew 
a (100) WX (210) g (114) 
m (110) OetOLT) ya(122) 


n (120) Pan (Bh 
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Observed Calculated 


mh m os = (110) A (110) = 78° aes vr oot 
DAA ese (2 10 NMA ECA a) 7 44° 2977 44° NST 
a = (010) A (120) = 31 eae ey et ag 
BO aAgey = J (OTO) aati so) = 22° ie 22° 14’ 
oA Oo = (011) A (011) ss 14° 27°" ey aueeas 
Ce Athe en (OOl) a Ayn Gla) — OA EEO. 64° 19’ 
CNG FT = (001) A (113) = 34° 4O" | 34 aa. 
cA q = (oor) A (114) = 27° 34.5 penne 
cA Y = (o01) A (122) = 57 10) 7 ee eee 
ONY =i OTN ure tea) = | 96% Ries 26° ir 
BERTRANDITE 


ALBANY, MAINE 
FIGS. 4-5, PLATE XLVII 


In the summer of 1902, Mr. C. C. Spratt, at that time a resident of 
North Bridgton, Maine, submitted to one of the authors some hand 
specimens showing small, colorless crystals, which proved on examina- 
tion of their blowpipe characters to be bertrandite. Mr. Spratt 
kindly indicated the locality from which the specimens were obtained 
and this was later visited by one ofthe authors. The locality is an 
area of coarse pegmatite in the northern part of the town of Albany, 
Maine. The pegmatite exhibits the usual coarse crystals of quartz, 
feldspar, tourmaline, mica, and beryl and has been worked to some 
extent to obtain the two latter minerals for economic purposes. The 
bertrandite was nowhere found to be abundant, but by close searching 
could occasionally be obtained. It occurs in single or grouped crys- 
tals implanted upon quartz or lining cavities one or two inches in 
diameter. In one of these cavities a considerably corroded piece of 
colorless beryl was found suggesting that the bertrandite may have 
been derived from alteration of the beryl. The crystals of bertrandite 
obtained (Mus. No. M 6969) are for the most part colorless to pale 
white and transparent to translucent. Some are covered with a rusty 
coating which readily dissolves in hydrochloric acid. The crystals all 
show a tabular habit produced by extensive development of the basal 
planes. In habit they thus resemble the crystals of Mt. Pisek and 
Mt. Antero rather than those described by Penfield * from Stoneham, 
although the latter locality is near Albany. The largest crystal of 


* Am, Jour. Sci., 1889, 3, 37, D» 224. 
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the Albany material in the Museum is 10 mm. long, ro mm. wide and 
2mm. thick. Some crystals seen must have been even larger than 
this but they were broken in excavating. The crystals in cavities 
are as a rule smaller than those attached to quartz, their average size 
being 3x3x1mm. The attachment of all the crystals is always 
along an edge parallel with the vertical axis. They thus rarely show 
more than half the faces belonging to the prismatic zone. Their out- 
line tends to be rectangular or hexagonal, according as the lateral pin- 
acoids or the prisms predominate. The orientation adopted for the 
crystals for measurement was determined by the basal plane and by a 
pinacoidal cleavage normal to this which was regarded as that of the 
brachypinacoid, b (oro). The distinctive characters of the base are 
its pearly luster and striations || toa (100). In addition to the cleav- 
age || to b (o10), a prismatic cleavage giving angles of nearly 60° was 
occasionally observed. The faces of the crystals on casual inspection 
appear bright and would seem to be well suited for measurement, 
but on closer examination their surfaces are found as is usual with 
bertrandite to be uneven and to give elongated reflections. This is 
especially true in the prismatic zone, where nearly all the measure- 
ments give variations between 2° and 3°. - By taking the mean of 
these, however, values were obtained which served for identifying the 
faces. The crystals are not highly modified, only six forms being 
observed, as follows: 


c (oor) a (100) jae sey, 

b (of0o) m (110) #1 (202) 
Of these 7 (203) is new to bertrandite, its determination being based 
on the measurement cA/ = (oor) A (203) =33° 56’. The calculated 
- angle for this form, using the axial ratios of Penfield* is 34°59’ or 
using those of UrbaTt is 34° 48’. While the agreement of measured 
and calculated values for this form is not as close as could be desired 
itis all that can be expected when the imperfections of the planes are 
considered. The measurements upon which the determinations of the 
prisms were based are as follows, these being shown with the values 
calculated from both Penfield’s and Urba’s ratios: 


Observed Calculated 
Penfield Urba 
Moan m” = (110) A (1lo) SA ASE alae ne se per ae 
Poe AST =, (130), A (130) 2.0 THA Oona. Gar. 30" 


Cote ameOwss 2 62005 70) 


I 


Cleavage A cleavage = (110) A (oIo) 


+ Amen OUT IOCl., 1880, 3s 375 De 21 5« 1 GSe LIL Soos E55 DLO. 
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There is little variation in the development of the crystals, the 
principal differences being in the development of the macropinacoid 
a (100). .When this is ‘extended, as shown in Fig) 4, Plo XxEVIT, 
the crystals have a generally rectangular outline; when it is developed 
about equally with the prisms, the crystals have an apparently hex- 
agonal outline if, as is usually the case, only half of the crystal is pres- 
ent. Again the unit prism m (110) may be wanting entirely. If so, 
the crystal is usually elongated in the direction of the macro-axis 
and attached by the brachypinacoid b (o10) so that the appearance 
illustrated in Fig. 5, Pl. XLVII is obtained. This drawing is made 
with b (oro) in front in order to show the characteristic appearance. 
The form 7 (203), as illustrated in the figures, occurs at only one end of 
the vertical axis. The absence of a corresponding plane indicates 
hemimorphism in the direction of the vertical axis such as was noted 
by Penfield.* The edge opposite to / (203) produced by the junction 
of ¢ (ool) and a (100) and that upon which a plane corresponding to 
Z would normally appear if the crystal were holomorphic, is never 
sharp, but grades irregularly toward the center of the crystal by suc- 
cessive overlying lamellae, all of which have irregular edges. Such 
indications of lamellar structure suggest twinning similar to that 
noted by Penfield on crystals from Mt. Antero,} but study of cross- 
sections of the crystals in polarized light gives no evidence to support 
such a view. Extinction in polarized light occurs parallel to the pina- 
coidal cleavage of the crystals, thus affording additional proof of the 
orthorhombic crystallization of the mineral. On slight heating the 
crystals become strongly electric so that they pick up pieces of paper. 
Before the blowpipe they exfoliate slightly and when heated in the 
closed tube decrepitate. The other blowpipe characters observed 
were similar to those which have been mentioned by previous ob- 
servers. . | 


CALAMINE 
LEADVIELES GOLORADG 


Among specimens received by the Museum from the World’s 
Columbian Exposition, a series of ores from the Maid of Erin mine, 
Leadville, Colorado, contained an ocherous substance thickly coated 
with long, slender crystals. These crystals proved on examination 
by means of a blow-pipe to be calamine. The occurrence seems 
not to have been hitherto described, although Pratt has given an 


* Loc. cit. T Loc. cit: 


DEc., 1908. | MINERALOGICAL NOTES | 139 


account of calamine,* of a habit quite similar to the above and 
also from a Maid of Erin mine. The occurrence described by Pratt 
is, however, in Clear Creek Co., Colorado, while the 
locality here represented is in Lake Co. As the crys- 
tals prove upon examination to exhibit a development 
somewhat different from that described by Pratt, 
there seems little doubt that they represent a separate 
occurrence. Inquiry by the writer of the company 
now operating the mine from which the Leadville 
calamine was stated to have come, elicited the infor- 
mation that some of the workmen thought that such 
crystals had been obtained in earlier operations at 
the mine but none was being found at the present 
time. The company also forwarded a specimen quite 
similar to the one above mentioned, with the informa- 
tion that it had been found at the El Paso mine 
adjoining. 

Like the Clear Creek Co. calamine, the Leadville 
crystals are tabular with respect to b (o10) and con- 
siderably striated in the prismatic zone. They are, 
however, differently terminated. Most commonly 
the termination is the unit macrodome s (101). 
Occasionally, however, the steeper dome ¢ (301) is to 
be seen and the unit brachydome probably also occurs although this 
could not be verified. The usual appearance of the crystals is illus- 
-.trated in the accompanying Fig. 1. Occasionally there is a larger 
development of the prism, giving a stouter form. The crystals tend 
to form groups which are partly radiated and partly joined by the 
brachy-pinacoid. No doubly terminated crystals were found, so 
that no opportunity was afforded for a study of the hemimorphic char- 
acters of this mineral. Gentle heating causes the crystals to become 
strongly electric. The character of the electricity developed by such 
heating was tested in the following manner: Numerous crystals were 
suspended by silk threads and after heating, glass rods electrified by 
silk or sealing wax excited by flannel were brought near., In every 
case the positively electrified substance, i. e., the glass, attracted the 
terminated end of the crystal and the negatively electrified, the broken 
end. The average length of the crystals is about 1omm. They are 
transparent to translucent and colorless to white. The faces best 
suited for measurement are the macrodomes, an especially sharp 





Fic. 1. Calamine. 


FOAM JOUTAIOC!., 1804, 3, 40, D- 213. 
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measurement of ¢ (301) on s (101) having been secured on one crystal. 
The striations in the prismatic zone make measurements there unsatis- 
factory although results of sufficient accuracy for the identification 
of the planes were secured. The following are some of the measure- 
ments obtained: 


Measured Calculated 
PALS). +=" QOL) SEtOT) ein a Oa noe 29° 57" 
Si WO SS.) t= SOT) aeAD Cr) ak 2 eee 62° 46’ 
Moh MT = (LTO A 1G) ee ee 70s 
mr 0 = (110) A (010) =  §2° 20! bade 


GAL GUILE 


JOPLIN DISTRICT, MISSOURI 
PLATE XLVIII AND FIG. 2, PLATE XLIX 


A number of crystallized specimens of calcite from the Joplin Dis- 
trict, Missouri, received for the most part from Maynard Bixby, 
present features hitherto undescribed. Most of the specimens are 
twin crystals. The specimen bearing the Museum No. M 8695 and 
shown in Fig. 2, Pl. XLVIII, is from the Cuban mine, Joplin. The 
twinning plane is e (0112) and the crystal shows its greatest elongation 
in the direction of this plane. "The length in this direction is rr cm. 
(414 inches), while at right angles to this plane it is only about half 
as long (5 cm.). The form of the twin is roughly prismatic, the sides 
of the prism being planes of the unit rhombohedron r (1011) and the 
scalenohedron $8: (5161).* At one end the crystal was attached, and 
here it shows only the cleavage rhombohedrons, but at the other end 
occur a re-entrant angle and a number of modifying forms. The latter 
forms are the rare scalenohedrons enumerated below. ‘All are about 
equally developed. The substance of the twin is white and opaque 
in the interior and yellowish and nearly transparent on the exterior. 
The boundary between these two portions is rather distinctly marked, 
the thickness of the exterior portion being about 5mm. The planes 
of the crystal have brilliant, flat surfaces as a rule, but the larger ones 
are more or less undulating both as to surfaces and edges. Measure- 


*Goldschmidt’s letter. One of the authors has elsewhere (Pub. Field Col. Mus. Geol. Ser. Vol. 
I., p. 239) given reasons for combining the use of Dana’s and Goldschmidt’s letters. The two 
kinds of letters can be distinguished by remembering that Goldschmidt’s letters are followed by 
dots. 
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ments were made by contact. The forms determined and measure- 
ments obtained are as follows: 


r(rolr1)+R B:(5161) + 4R3 A (2352)—4R5 
(5491)+ Ro G:(7295)+R2 
J 2(5273)+R¥ 2(1235)—ER3 
Observed Calculated 
eee = (2352) A. (2532) = Asad Lea 2ST | 
Pee eee (TOE) | (2352) = 36° Aaa aes 
vu A pl = (5491) A (5941) = 66° Gus heey 
ree. a (S161) A -(156T) = 136° ech HO 
eee = (r0l1) © A (5163) = Ee a ie ¥ 
B AB = (1235) A (1325) = Be octal 0 
pee — «= (7295) A, (9275) = 21° 20° 44’ 
feeds = (olrr) A. (7925) = faphicley Vy Vee eas 
Yat ie eer toli) ~ Cs49r) eh We AAs 7 iat Gi 
oe) = © (olrz) A. (8273) == 98° ‘ators meee 


A calcite twin bearing the Museum No. M 8692 is shown in Fig. 1, 
Pl, XUVIII. This is from the Crystal Palace mine, Central City, Mis- 
souri. The twinning plane is ¢ (oo01). The dominant forms are the 
rare rhombohedron v.(0553) and e (o1l2). These produce an approxi- 
mately spheroidal twin, but only about half the spheroid is present in 
this specimen. The halving is due to the manner of growth from the 
attachment. The twin is complete in a polar direction, but incom- 
plete equatorially. The length of the polar diameter is 5.5 cm. 
The substance of the twin is wine-yellow, and transparent. All of 
the planes, however, with the exception of those of the rhombo- 
hedron e (o112), are coated with a thin, firmly adhering layer of iron 
oxide, chocolate brown in color. The planes of e are striated, as 
represented in the drawing, and as also represented there unite with 
those of v- by a curved edge. The common forms v and M modify 
the dominant forms. The twin is thus made up of three rhombo- 
hedrons, two of which are negative and one positive, and the scale- 
nohedron v. Of the rhombohedrons, v- (0553) seems to have been 
first noted by Thtrling * who, however, gave it no letter. Whitlock,+ 
who observed it on calcite from West Paterson, N. J., gave it the 
letter here employed. 

The measurements which were made on the specimen were 
by contact, but the planes were so well marked that there seems 


* Neues Jb. Beil. Bd., 1886, 4, p. 380. 
t Am. Jour. Sci., 1907, (4), 24, p. 427. 
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little doubt of their accuracy. The forms and measurements are 
as follows: 
e(orl2)-4R_ iv. (0553)-3R M(4041)+4R u(2131)+R3 
Observed — Calculated 


2% te alae ws lOD Le eet ion a 46° AST inure 
Us Uh = 9 (0553) eA, (cae eee 95° 267 
M a v. = (4041) A (0553) on 5a 
UofA es (218 r) A alr) = 73° 75% 
MAM ( _ (4041) A (4041) = 29° 10! Wea eeeags 
of twin | ; ; ? 


The specimen bearing Museum No. M,8696, and shown in Fig. 2, 
Pl. XLIX, exhibits a habit resembling that described by Sterrett* 
as presented by twins from the Maybell mine, North Empire, Kan- 
sas. The Museum specimen is from the Blackberry mine, Joplin. 
It lacks the amethystine color characteristic of the Maybell mine 
twins, being colorless and transparent except for small internal 
reflections and inclusions. Neither is the Blackberry mine twin 
characterized by large size as are the majority of the Maybell 
mine twins. The greatest length of the specimen here described is 
along the twinning plane in the direction of the edge e 7, and is 8 cm. 
Normal to this in the same plane the length is 4 cm., and normal to 
the plane the length is 2 cm. 

Like the Maybell mine twins this twin exhibits a prismatic form 
produced by prominence of the planes e and?#. One end of the prism 
terminates in a re-entrant angle with modifying planes, while the 
other end was attached and exhibits the cleavage rhombohedrons of 
the two individuals, forming a salient angle. Aside from this occur- 
rence of the unit rhombohedron it does not appear on the twin although 
on the Maybell mine twins it is prominent. Two scalenohedrons 
occur on the re-entrant angle of the twin, neither of which is repre- 
sented in the Maybell mine twins. These are E (4156) and a form 
new to calcite, v:(11.4.15.3).| Tworhombohedrons, which are the com- 
mon forms, f and M, round the edge between e and E. The rhom- 
bohedron e as will be noted by the figure, is the dominant form of the 
twin and is also the twinning plane. The common scalenohedron uv 
which does not occur at all on the Maybell mine twins, occurs in this 
twin along the edge on which the individuals meet. 

The planes of the crystal are for the most part brilliant and fone 
sharp edges. The scalenohedron F however, is striated. Owing to 


* Am. Jour. Sci., 1904. 41, 8, D. 73-76. 
+ The authors are indebted to Dr. Palache for designating this letter. 
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the size of the crystal, measurements were for the most part made 
by contact rather than by reflection. 

The following is a list of forms and angles found, the new form 
being marked by an asterisk: 


é (o1l2)+4R t (2134)+4R 3 f(4156)+4 R8 
} (0221)+2R v (2131)+R 3 tpi 4019.93) + e Rese. 


M (4041) +4R . 
Observed Calculated 


mieawecon\ ¢.- = .(1olr), A ; (ora) ey ik ied ytahs (ies 
memes =. (orl2) A, (0221) aay Oe 80, 52. 
BaaA, M. =~ (o1rl2) A (0441) See Ose yes 
fee te ==.) (oF12) A) (2434) lee nee 30g a" 
Meee ==. fOT12) A’ i (2731) =, 67" 66° 24’ 
moe ee (AT50) A. (5146) =e a Ea Apel 
EAM = (4156) A (4041) Seen e3O 6390-44! 
fe =< (Tor2) A 2 '(4156) = 11S” PU ies Oe 
Pemmeeny  o(404t) A. (er, 4:15, 3) = 15° ite le 
Cee =) (Ole) Aw (rr. 4:15:93) = 977° he lens 
a). = (2134) A ADE, 4. IS. HI? Dae Chetty 6 alias Shen 3 
Pep. (11. Ayo. 3) A (as. 4. 11. 3) =.) 30° eOcumess 


A number of groups of calcite crystals from the Joplin District, 
exhibited by a private collector, Mr. John C. Moore, at the Louisiana 
Purchase Exposi- 
tion, were of espe- 
cial interest on 
account of thelarge 
size of the crystals 
and the perfection 
of their planes. A 
number of these 
were obtained by 
the Museum (Mus. 
Nos. M 7874-7884). 
Examination of 
the crystals with 
the contact goni- 
ometer shows them 
to be made up of 
common forms, 
such as are already 
Fic. 2. Calcite. known to charac- 
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terize the Joplin calcites, as described by one of the authors.* 
The average development of the forms is shown in the accom- 
panying figure, Fig. 2. The planes of the different forms show 
readily recognizable: peculiarities. Thus the planes of v (2131) 
usually have brilliant, more or less undulating surfaces, those of 7 
(1011) are roughened like ground glass, and those of w (3145) are 
smooth. The substance of the crystals is semi-transparent and 
amethystine in color. Needles and flakes of marcasite are included 
in large numbers through the substance. Fragments of the calcite 
phosphoresce with a warm yellow light when moderately heated, 
although Headdenj+ found only the yellow Joplin calcite phosphor- 
escent. The largest crystals measure a foot in length and weigh 
20-30 lbs. 


MEARC Ie 


BELLEVUE; OHIO 
FIG. 1, PLATE XLIX 


A crystal of calcite (Mus. No. M 10372) kindly presented to the 
Museum by Mr. 8. A. Kurtz, Principal of the Bellevue High School, 
shows some unusual features. The crystal is of the ‘“dog-tooth”’ form 
and would appear on casual glance to be a polar half of a scalenohed- 
ron. It is 2.5 cm. in length and composed of colorless, transparent 
calcite. Mr. Kurtz states that such crystals occur at a depth of about 
twenty feet from the surface ina hard, blue layer of the Niagara lime- 
stone at Bellevue. An examination of the crystal with the reflecting 
goniometer shows that its fundamental forms are not scalenc ~ Jrons 
but pyramids of the second order. The dominant one of these 1s 7 
(8.8.16.3). This, it is of interest to note, was found by Penfield and 
Ford to be a dominant form on silicious calcite from the Bad 
Lands, Nebraska,t and Union Springs, New York.§ Rogers also 
found it a dominant form on calcite from Shullsburg, Wisconsin.|| 
The next pyramid of the Bellevue specimen cuts the vertical axis at 
one half the height of 7, its symbol being « (4483). Above this occurs 
the pyramid z (1123) cutting the vertical axis at one fourth the height 
of 4. The pyramids are thus in Dana’s symbols, 4,°-2, §-2 and 3-2. 

* Farrington, Pub. Field Col. Mus., 1900, Geal. Ser. Vol. I, pp. 232-241. 

t Am. Jour. Sci., 1906, 4, 21, p. 301. 

+ Am: Jour. Siex900, 4,.0; 0. 353: 

§ Am. Jour. Sci., 1900, 4, 10, p. 237. The Union Springs occurrence was further studied by 


Whitlock (Bull. 908, New York State Museum) and the conclusion reached that the pyramidal 
habit was produced by crystallization from a highly siliceous solution. 


| Am, Jour. Sci., roor, 4, ¥2, p. 42. 
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Combined with the pyramids are two scalenohedrons, one of which 
Meaestie syinbol 20, 11. 3]. 11 (+ 9; R #}) and the other occurs be- 
tween this form and «. Although the latter is a well-defined plane 
no satisfactory reflections could be obtained from it for determining 
its symbol. Inasmuch, however, as its zonal relations are plainly 
shown on the crystal, it is represented in the drawing, Fig. 1, Pl. XLIX. 

The form 20. 11. 31. 11 is new to calcite, and through the kindly 
advice of Dr. Charles Palache, the letter »: was adopted for ic. The 
form is so close to the common scalenohedron v (2131) that it would 
seem probabie that the latter symbol was the correct one, but the 
measurements obtained allow no other conclusion than the symbol 
above chosen. 

The following are some of the measurements obtained: 


Observed Calculated 
Gea) =. (4483) A (4843) Se Aheeay eat 54054 O. 
Gece ee (4483 ) A (8443) meP 'A% 40! pie teh 
fe eS. G10. 3) A. (8-76.88. 3) = 58° 28! . 58°28’ 
jeer (5.8.16, 3) A. (76.8.8.3) = 58° 24’ g877285 
her Pee O. i.l0,03))) > COLI) = Sieur er tau Ga po Ae 
Ci ty =~ (4483) A (1123) pes te 8038) 
Beene ue (1123) A (1123) Ba SH SOTO! 
Sehr = (4483) A (rolr) mae aA bah? 1h 82: 
Peper ie (8443) Ae roOlr) oe eae eA ede eed 
eee eee ti); £1 ))¢A...(20, 34.11. rt). = 72° 44" ye aay 
Peeetreeeteo tt. 31.11) A. (4x. 11, 20.11) = 37°27’ eens 

Prost vile 


WILCOX STATION, WYOMING 


Crystals of epsomite from the above locality were described by 
one of the authors in a previous publication.* It may be here noted 
that the figure there given should be turned at right angles to its 
position in the text in order to be correctly placed. Some time 
afterwards the late Prof. W. C. Knight, to whom the acquisition of 
the first crystals was due, kindly furnished about a dozen additional 
individuals which were somewhat more modified than those first 
described. 

The habit of these crystals is stout, prismatic. The largest crystal 
was 31 mm. (1 \% in.) long in the direction of the vertical axis and 


* Pub. Field Col. Mus., Geol. Ser., Vol. I, p. 228. 
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23 mm. (7% in.) long in the direction of the macro-axis. All the 
crystals are bounded by the planes m (110), b (o10), 2 (111), and 
2’ (I11), although occasionally one of the sphenoids is absent. Some 
of the measurements taken with the reflecting goniometer on which 
these determinations were based are as follows: 

Observed Calculated 


b Am = (010) A (110) = 45° .35/ Pui Seid 
We Pet a a ETO) elo = 89°. 20’ 89° 26’ 
SAY 2 Seber UT) eet) = S23 alee, ei Gar 
Pah aeons Copia ae) GG) =e eae eis So o8, 


Recognition of the clinopinacoid b (o10) is made easy by the prom- 
inent cleavage in that direction. In the development of the crystals 
the prism m (110), and one of the sphenoids z 
(111) are most prominent, although the clino- 
pinacoid has in some of the crystals a width 
half as great as the prismatic faces. Occasion- 
ally, too, both of the sphenoids are found to be 
equally developed. An average development 
of the faces is shown in the accompanying 
figure (Fig. 3.) 

The crystals are simple individuals with 
the exception of two, each of which contains 
another individual implanted upon it, but 
not in any definite crystallographic direction. 
The crystals are all doubly terminated, but the 

Fic. 3. Epsomite. planes are frequently imperfect and cavities 

are numerous. When first received the crys- 
tals were colorless and transparent, but in the Museum laboratory 
they have deliquesced. 





LEADHILLITE 


SHULTZ, ARIZONA 
FIGS PLATESL 


A specimen of leadhillite from Shultz, Arizona, obtained from 
Maynard Bixby. (Mus. No. M 9604), in the form of a single, 
large, cuboidal crystal with fragments of other leadhillite crystals 
attached, seems sufficiently unlike other occurrences of the mineral 
to warrant description. The sides of the apparent cube of this speci- 
men have a length of 214 centimeters. One of its surfaces is yellow- 
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ish-green, translucent and of resinous luster, but the remaining sur- 
faces are coated with a white, opaque mineral evidently derived from 
alteration of the underlying substance. This coating is about 1 milli- 
meter in thickness. The blowpipe characters of the principal mineral 
agree with those of leadhillite, and those of the coating mineral with 
cerussite. Alteration of leadhillite to cerussite was also observed by 
Penfield on crystals from this locality.* While the large crystal under 
consideration had an apparently cubical form, measurements of the 
angles with the reflecting goniometer, secured by attaching cover 
glasses to the planes, gave 87° 5’,87° 30’ and 87°48’. These results sug- 
gested the presence of a rhombohedron, especially as an apparently 
rhombohedral form of leadhillite, known as susannite, has been 
observed. Moreover, a well-marked cleavage truncating the solid 
angle in a manner corresponding to the basal cleavage of the rhom- 
bohedron occurs on the crystal. The angles of this cleavage upon 
thesplanes of the crystal are as follows: 51° 20’, 51° 57’, 52° 45’. 
These angles closely resemble those given for the rhombohedron of 
susannite: by Dana,t his value forc A 7 being 128° 3’ and forr A 7’, 
94°. It is thus apparent that the interfacial angles of the crystal 
would admit of its interpretation as a rhombohedron. On examin- 
ing the cleavage plates with the polarizing microscope, however, well- 
marked biaxial characters appear. Interference figures perpendicular 
to the acute bisectrix are exhibited, with dispersion p< v and a nega- 
tive optical character. It is thus obvious that the crystal should be 
interpreted as monoclinic and must therefore probably be regarded 
as made up of a negative pyramid and anorthodome. The pyramid 
and dome most nearly corresponding with the angles given above are 
t (112) and f (lor), the measured and calculated angles for these 
forms comparing as follows: 


Observed. Calculated 


pen(cleawace)- A.ij =- (oor) A. (lor) = aed Tye Towa Tay ad 
C i Pai — 92. (O0T)e-/A2 (1725 = SoCs e eee Lie is 
bees, 18 een. (£12)A..(112) = lee eae se ee 


Fig. 1, Pl. L, shows the form: thus produced. The habit seems 
not to have been hitherto observed in leadhillite except in so far as it 
may resemble the rhombohedral habit of susannite. The specific 
gravity of the mineral was found to be 6.42. 


* Dana, System of Mineralogy, 18092, p. 922. 
HoyStMin.. £654, Pp. 37.3- 
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LINARITE 


EUREKA, UTAH 
FIGS. 2 AND 3. PLATE L 


Several specimens of linarite from Eureka, Utah, were obtained 
from Maynard Bixby. Of these one specimen, Mus. No. M 9616, 
was especially remarkable for its size and perfection. The linarite oc- 
curs in this specimen as a single crystal attached to a siliceous matrix. 
On casual inspection the crystal has the appearance of a nearly square 
prism terminated by two dome planes. Measurement, however, 
shows that the crystal is, as is usual with linarite, elongated in the 
direction of the ortho-axis, the two apparent domes being the unit 
prism. The length of the crystal in the direction of the ortho-axis 
is 12 millimeters, and its width 6 millimeters. A re-entrant angle sug- 
gested that the crystal was probably twinned upon the basal plane, 
but as it was deemed undesirable to remove the crystal from its 
matrix, no careful study of this feature could be made. The color of 
the crystal is the deep azure-blue characteristic of linarite, and is so 
deep as to make the crystal as a whole practically opaque. On an- 
other specimen, Mus. No. M 9617, several smaller crystals occurred 
which permitted removal for measurement with the reflecting goni- 
ometer. The habit and attachment of some of these were the same 
as those of the large crystal, while others showed a more nearly tabu- 
lar habit. The crystal selected for goniometric measurement ex- 
hibted the same habit as the large crystal and was 6 millimeters long 
by 3 millimeters wide. Its orientation was determined by well- 
marked cleavage parallel to the orthopinacoid. On this crystal in 
the zone of orthodomes two forms new to linarite were determined. 
These were 6 (10.0.9) and ¢ (9.0.10). Of these ¢, (9.0.10) was the better 
developed. The occurrence of the domes and base nearly at right 
angles to a (100) gives the crystal a characteristically hexagonal 
appearance when viewed in the direction of the ortho-axis. In 
the pyramidal zone a new form f (523) was observed. Its deter- 
mination was based on its occurrence in the zone mgr and the angle 
f Am’ = (523) A (i10) = 52° 45’. It will be noted that this pyramid 
occurs in the same zone with the unit dome s (Jor), and if this dome 
had been present in the crystal, as is frequently the case with linarite, 
a measurement would have been obtained of it in that zone. As a 
matter of fact, however, the dome which actually occurs was outside 
the zone mgr. This affords additional proof of the correctness of its 
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determination as ¢ (9.0.10), although its position, so near that of the 
unit dome common to linarite, would suggest the possibility of its 
being confused with the latter. It may also be noted that the meas- 
urement from a (100) A ¢ (oor), is nearly the same as from a (100) 
A @ (9.0.10). This would suggest twinning on the orthopinacoid, 
but on careful study of the crystal no evidence of twinning could be 
observed. The interpretation given above seems, therefore, to be 
the most reasonable one. The pyramid 7 (523) exhibits somewhat 
rounded faces; the dome wu (201) is also characterized by somewhat 
undulating surfaces. No special characters were noted regarding 
the other planes. The appearance of the crystal as a whole is shown 
iii ty - in: Fig, 3, Pl. L a projection of these forms 
upon the clinopinacoid is shown. This exhibits to good advantage 
the characteristic zones of the crystal and its nearly square appearance 
when seen in the direction of the ortho-axis. The following is a list 
of the forms observed, together with some of the measured and cal- 
culated angles. The new forms are marked with an asterisk. 


aay 4 


(110) = fog at Es 52° 40 


~ 


¢ (oor) +h (Gic..10) , 
a (100) £14 (308 ) 
m (110) u (201) 
P HOLT) Pe ory) 
SOM TOC, 0} HF (523) 
| Observed Caleulated 
ra Nee ma (O01)) A (302) = 20 ets 40° 31%’ 
ce = | (oor) A. (or) = ro” DA" Ron. G6. 
eee a Th = (001) A..(Foo) = 7 to pio ta Be ad oie, 
eho See LOOT), (10,0, 0) = Ae tay gc 0eS! 
eee BeiooT) 2A (9.6.10) ie ge see Ao ke ed 
ram tort) A) (110) = so 45" basis 
ca) == {O11) fA; (100) == ae Ta aoe ea de 
See ==" (211) A (iia) = 42° 50! Je EN it ane 
Pee = (211) A: (oo) = SOR ear SO 27) 
Er A..mM A 


e=12' (523) 
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MIMETITE 


EUREKA, UTAH 
FIGS. 4 AND 5, PLATE L 


On several specimens from Eureka, Utah, obtained from Maynard 
Bixby, mimetite occurs in acicular form. In one of these specimens 
(Mus. No. M 8384), the crystals are in the form of minute white 
needles occurring in great abundance coating pyramidal crystals of 
anglesite. On another specimen (Mus. No. M 8385), the crystals 
are larger, reaching a length of 1 cm. with a thickness of .75 mm. 
These crystals are transparent and colorless. Many of them show a 
termination in which it is possible to recognize definite crystal planes, 
and examination with the reflecting goniometer permits identifica- 
tion of the unit prism m (1olo), the unit pyramid x (1olr) and the 
basal plane ¢ (ooo1). Fig. 4, Pl. L, shows the characteristic devel- 
opment. In another specimen (Mus. No. M 9383), the mimetite 
exhibits the same habit, but the crystals are somewhat shorter and 
have a wine-yellow color. These crystals have an average diameter 
of .6 mm. and reach a length of 5 mm. The forms of which they 
are. composed are similar to those previously mentioned, but the 
basal plane is more extensively developed as shown in Fig. 5, Pl. L. 
No doubly terminated crystals were found. Neither the colorless 
nor the yellow crystals exhibit noticeable absorption or pleochro- 
ism in polarized light in the direction of the vertical axis. On 
heating, the yellow crystals change to a smoky color. 


OCTAHEDRITE 


JEQUITINHONHA RIVER, BRAZIL 
- FIGS. 24, PLATE LI 


Several crystals of octahedrite were presented to one of the authors 
by Olaf E. Ray, Esq., an official of the Chicago Brazilian Diamond 
Company. These crystals were obtained from washings of the dia- 
mond-bearing sand of the Jequitinhonha River, near Diamantina, 
Brazil. The crystals have the typical pyramidal character of octahe- 
drite and range from 5 to 8 mm.in length. Their color is the 
typical brownish-black of the mineral showing greenish-yellow by 
transmitted light. Aside from striations the planes are splendent. 
The edges are somewhat rounded from stream rolling, but otherwise 
the crystals are well developed and give excellent signals with the 
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reflecting goniometer. Probably the most remarkable feature ex- 
hibited by the crystals is their apparently hemimorphic develop- 
ment. This development is shown in Figs. 3 and 4, Pl. LI. Thus 
the crystal shown in Fig. 3, Pl. LI, exhibits at one end a small basal 
plane with several modifying pyramids, while at the opposite end 
the basal plane alone occurs. Again, the crystal shown in Fig. 4, 
Pl. LI, shows one end considerably modified by pyramids, while the 
other possesses no modifying planes whatever. Such crystals might 
be expected to show pyro-electricity but careful tests for this property 
made with the kindly assistance of Prof. R. A. Millikan, of the Uni- 
versity of Chicago, gave no indications of its presence. The apparent 
hemimorphism is perhaps therefore to be regarded as due to distortion 
only. Other interesting illustrations of distortion or merohedrism 
are shown by the crystals. Thus on the crystal shown in Fig. 3, Pl. 
LI, but a single plane of the pyramid v (117) occurs, while the other 
forms are present in normal number. ‘The crystal shown in Fig. 4, 
Pl. LI, exhibits two planes of the pyramid v (117) and two planes of 
the pyramid r (115). In addition occur two planes only of the dite- 
tragonal pyramid s, (5.1.19). On the crystal shown in Fig. 2, Pl. LI, 
a single plane of the pyramid of the second order G (104) occurs and 
a pyramid new to octahedrite, M (338) is present as two planes, while 
the development of the other-pyramids is normal in character. No 
differentiation of the planes in luster or etching figures can be noted 
except that the pyramid of the second order G (104) shows numerous 
pittings. In addition the dominant pyramid p (111) is always charac- 
terized by striations parallel to the base. The total forms’observed 
with angles follow, the one marked with an asterisk being new. The 
letter G has been given to the form 104, this form having been listed 
by Hintze* but not lettered: 


HA A AR 


ue (OOT) ¢—(1t 5) Sic (FTI TQ) 
G (104) v (x17) as 
p (ur) *M (338) 

Observed Calculated 
ae (TIT) WerGh it) = Rae ate 20. 93h. 
eee 7 (11S) Wy (5), = 53° 14" 53° 22" 
See 17) A» 17) 3 39° 44° 39° 30" 
Pepome (O01) y Ax (104). 3 = 23° 48’ 23° 58’ 
een wee (O07) A. (338) Sih Rees ae a AB ETOL 

Meee 6505-19) A: (1.5.19). = ERY 27° 38’ 
Pena Se  = . (IIT) Ree blo) = Antes AG>E2: 
NS) = (115) Kor (S Sito) = 14° 46’ TAreAT: 
eis ott ~ (x17) Aa Sarg) = ay 23" a Deas os 


* Handbuch der Mineralogie, 1906, Bd. I, p. 1563. 
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OLIVENITE 


TINTIC DISTRICT, UTAH 
PLATE Lib 


Crystals of olivenite from this locality have been previously de- 
scribed by Washington,* but a large suite of specimens received from 
Maynard Bixby affords some new characters which seem worthy 
of description. The olivenite in these specimens occurs both as well- 
defined crystals and in the fibrous form known as wood-copper. For 
the most part the crystals present the dark olive-green color char- 
acteristic of olivenite, although there are some variations from this, 
as will be noted. None of the crystals is highly modified, nor are they 
of large size. For the most part they exhibit a prismatic habit and 
occur encrusting cavities in a cupriferous gangue. The largest crystals 
noted (Mus. No. M 9414) are represented by Fig. 1, Pl. LII. These 
crystals are scattered in radiated fashion over a siliceous matrix and 
reach in some cases a length of 1 cm. They are usually attached 
by the macropinacoid a (100). As shown in the figure, they are 
simple in form, being made up of the unit prism m (110), the 
macropinacoid a (100) and the brachydome d (025). This dome isa 
form new to olivenite. Its determination was based on a good meas- 
urement of d A d’ = 32° 45’. A somewhat similar habit is ex- 
hibited by the crystals shown in Fig. 2, Pl. LII (Mus. No. M 9400), 
except that the basal plane occurs here and the macropinacoid 
is lacking. The dome and base are characterized by striations 
|| to a (100). These crystals are of dark, nearly black, color, about 
1 mm.in length and occur thickly encrusting a somewhat porous 
gangue. Another simple habit consists only of the unit prism and 
basal plane, producing a tabular form. This is exhibited in Fig. 3, 
Pl. LII (Mus. No. M 9413). These crystals occur lining a cavity about 
one inchin diameter. Sheaf-like crystals of azurite of a tabular habit 
are implanted upon the olivenite. The olivenite crystals are of a light 
olive-green color, with dull planes, and are usually attached by the 
basal plane. The average length of these crystals, measured in 
the direction of the macro-axis is 5mm. A rather unusual habit for 
olivenite is that represented in Fig. 4, Pl. LIZ (Mus. No. M g4ar). 
These crystals are elongated in the direction of the brachy-axis. 
The extension seems to be rather the result of growth of a number of 


* Am. Jour. Sci., 1888, 3, 35, p. 208. 
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crystals in a parallel direction than the development of a single crystal. 
Nevertheless many of the planes give reflections like those of a single 
plane. The color of these crystals is a dark olive-green and they 
usually exhibit a radiated arrangement in their attachment. The 
individual crystals are attached by the end of the brachy-axis, their 
length averaging about 5 mm. The planes are as a whole bril- 
liant and give fair reflections. Fig. 5, Pl. LII, represents a habit 
tabular with respect toa (100). This habit is exhibited by the crystals 
of a single specimen, Mus. No. M 9403. These crystals are very small, 
their greatest length being .5 mm. and thickness .1 mm. They are 
also peculiar in being nearly transparent and having a pale olive- 
green color rather than the deep green to black usually characteristic 
of the mineral. The cavity in which the crystals occur is lined 
with chrysocolla, and upon this the olivenite is implanted. The 
above specimens are all from Eureka, Utah. A single specimen, Mus. 
No. M garg, from Mammoth, Utah, exhibits crystals differing some- 
what in habit from any of the above. This habit is shown in Fig. 6, 
Pl. LI, and is characterized by prominent development of the basal 
planes, and elongation in the direction of the macro-axis, producing a 
tabular form. A brachydome not previously noted on olivenite also 
occurs on these crystals. This lies between the base c (oor) and the 
unit dome e (o11) and its determination is based upon its occurrence 
mete zoue noted and the measurement'e A. s = 7° so’. Occur- 
ring with crystals of this habit are others of the habit shown in Fig. 
2,Pl. LIT. All the crystals on this specimen, Mus. No. M gq41g, are 
greenish-black in color, opaque, and have brilliant planes. They 
occur encrusting cavities in massive malachite. 

In the measurement of the crystals as a whole it was found that 
the angles observed did not agree with those obtained from the axial 
ratios of Washington as fully as could be desired. This discrepancy 

was especially noticeable in the measurement of the prism m A m”’. 
A large number of measurements of this angle gave a value closely 
approximating 87° 28’, which differs nearly a degree from that 
obtained by Washington, his value being 86° 26’. Further, the 
measurement obtained for e A e’, approximated in several good 
measurements closely to the value 69° 18’. These values agree more 
closely with the measurements of Phillips * than with thoseof Washing- 
ton. The excellence of the measurements on the Eureka crystals 
seemed to warrant the calculation of axial ratios from them, and these 


* Mineralogy, 1823, p. 319 
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were accordingly obtained as follows, the ratios of Washington and 
Phillips being given for comparison: 

C2020 = 0.055 7eu ale 0.69114, Farrington and Tillotson. 

ab C0. 0572 ~ a Ore Oar ies 

a3D 6 =0.90300 - tpe0 0 720 aV uaa ohare 

The total forms observed with the measured and calculated angles 

are as follows, new forms and fundamental measurements being 
marked with an asterisk: 


a (100) U CLO ty 
b (oro) 6 \(OFt} 
¢ (oot) *s (034) 
m (IIo) Te (Ogee 
Observed Calculated 
mvj m” = (110) A (110) = 8 yng oe 
Cerne. = (Ol 1) ern OnLy = *6g° 18’ 
a> Av. = (100) A (tor) = 535 59 haem 
Ch A/S 1) POLL awd a = 7. 5° | artes 
dA” Cd At O2 6 Nae mn Ore) = 32° 4b og oe 


No marked pleochroism of any of the crystals could be observed. 
On examination of some of the acicular forms with the polarizing 
microscope the usual characters were observed with the exception that 
a red variety occurred which does not seem to have been hitherto men- 
tioned. These crystals are characterized by a brownish-red color, 
occur in tufts, and the individuals average from .5 to 2 mm. in length. 
They are transparent and of marked brownish-red color but show 
little or no pleochroism. 


ORPIMENT | 


MERCUR, UTAH 
PLATES XLIV AND LIII 


Among the specimens obtained from Maynard Bixby, orpiment 
from Mercur, Utah, was represented by an especially notable one, 
(Mus. No. M 8206). This specimen consisted of a piece of limestone 
about 3x4 inches in size, upon which were implanted about fifteen 
large crystals of orpiment together with fragments of orpiment 
crystals and numerous crystals of calcite. The size and perfection 
of many of the orpiment crystals seem to exceed any that have 
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been hitherto described. The largest of the crystals measure 20 
millimeters in length by 17 millimeters in width, and from this 
they diminish to about one-half this size. They are arranged 
upon the matrix in a nearly parallel position though not exactly 
so. The mode of attachment may be in general stated to be that 
of the lower end of the vertical axis, though this attachment varies 
somewhat. The crystal planes do not present brilliant surfaces, 
but though dull are not rounded. They do not afford sharp signals 
with the reflecting goniometer, but give tokens sufficiently well de- 
fined so that very close estimates of the angular values can be ob- 
tained. The cleavage parallel to the clinopinacoid is, as usual, very 
strongly marked. This cleavage affords reflections which are sharp 
but vicinal. The color of the crystals is a dark orange-red, on 
cleavage surfaces bright golden-yellow. The crystals are opaque. 
In development the crystals exhibit monoclinic symmetry throughout 
and leave little doubt that orpiment should be considered as crystal- 
lizing in this system. They are all of the same habit and one which 
seems to be new for this mineral. Itis especially characterized by the 
large development of the positive pyramid v (343). This occurs in 
broad planes, sometimes 1.5 cm. in length by 1 cm. in width. 
Grouped with this pyramid occurs in greater or less development 
the pyramid v(i2z1). Accompanying this occur several prisms and 
in less prominent development several other pyramids. The 
habit generally exhibited is illustrated in Fig. 1, Pl. LIII, the crystal 
being drawn in the normal position. As this position is not, however, 
favorable to exhibiting the positive pyramid, Fig. 2, Pl. LIII, shows 
the crystal drawn in reverse position. Three forms new to orpiment 
were detected upon the crystals. These were the 3/2 clinodome, 023, 
designated as /, the 1/3 negative pyramid 133 designated as n, and 
the 1/3 positive orthodome 103 designated asd. In addition two 
forms were noted which had been observed by Stevanovic,* but to 
which he had assigned no letters, apparently because he did not 
regard his results as conclusive. These forms were the 1/3 negative 
orthodome 103 to which the letter e has been assigned, and the posi- 
tive pyramid 123 to which the letter k has been assigned. The 
habit of the Mercur crystals, it may be noted, somewhat resembles 
that of one figured by Stevanovicy from Allchar except that in the 
crystal figured by him, the prisms are the prominent forms instead 
of the pyramids. A basal projection showing the usual development 
of the different forms found upon the Mercur specimen is given 


ES. Kr. F904. 30, DP. 14. TOC, Cit. Migs 3. 
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in Fig. 3; Pl. LIII. In calculating the forms the axial ratios estab- 
lished by Stevanovic have been employed rather than those of Mohs. 
These values are as follows: 

QD 3G. 4 =. 70,5002) ia 008 B= 000gsae 


The following is a list of the forms observed on the Mercur ae 
ment, those marked with an asterisk being new: 


a (100) @ (103) q (449) 
b (oto) *q (103) k (123) 
m (110) rie (O23 } *y (133) 
u (120) vp (343) t (243) 
OARS vu (ar) | 
Observed _—_ Calculated 
D A.0. oe (O16) aes = go° 28’ go° oo! 
aA I =e (TOO) a (110) — ae ee 30° 48/ 
aA ub.” = Goo) pat 25) = 80° 10! ioe ies Wi 
Gd. Ai O>, oe LOO ey menos = 41> 19° Wy ees 
Gi oA: +6 en TOO) a an Oa i TO ieee OOcmra 
e Ad = (ros) Ando ee 4o° 58 41° 32! 
DASE = O1O) Sey ano aay) a 65° aay COTras: 
OA LT OT eee oe = <4° ae siete! heh 
Vaan og) ene (343) A (343) = 61° a 1° e377 
DU Keg =: aflame oe = 82° 5B ees seas 
b Nm ‘= (010) Ay G33) = 59° 4503 5 Sonam 
OAR ie CTO Thee een ay Pes 7G a 72% a2" 
DN es OY KOLO) rales = 68° 413 Eye: 
OMAN RO b= (TOT) yet leas = 70, 100° 70° 48’ 
DA vs, el Ol ima ah) 75° 52 oa 
D°A 4 ~ =)\‘(or0) A 1243) = 54a 54° 43’ 
OWN 4 0) (TOL aN ray = 360°° 37) aes 


In connection with these crystals the well-known crystals * from 
this locality occurring in cavities in clay were examined. These 
crystals are of smaller size and are for the most part obviously twins 
but their planes were found to be so poorly developed that no satis- 
factory measurements could be obtained. 


-** App. Dana’s Mineralogy, 1890, p. 50. 
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PHENACITE 
NORTH CHATHAM, NEW HAMPSHIRE 


The first published mention of phenacite from this locality seems 
to have been by Kunz in 1890* This brief mention may be repeated 
here: } 

“In May, 1888, E. A. Andrews, of Stow, Me., discovered some 
crystals of phenacite on Bald Mountain}, North Chatham, N. H., near 
the State line be- 
tween Maine and 
New Hampshire 
and in the neigh- 
borhood of Stone- 
ham, Me. They 
were found in a 
vein of coarse 
albitic granite, as- 
sociated with crys- 
tals of smoky 
‘quartz, topaz and 
muscovite, some 
implanted on 
smoky quartz, and a few attached so loosely to the matrix by one 
of the rhombohedral faces that they could be removed without being 
broken. They were about fifty in number, lenticular in shape, and 
measured from % inch to % inch (3 mm. to 12 mm.) across, and 
from 1-25 inch to % inch (1 mm. to 3 mm.) in thickness. They 
were all white or colorless, with polished faces, and for the most part 
very simple in form.”’ 

No crystallographic investigation seems to have been undertaken 
by Kunz and no further mention of the occurrence has been made so 
far as the writers are aware. The Museum is in possession of three 
specimens of phenacite from this locality. In two of the specimens 
single phenacite crystals are implanted on crystals of smoky quartz. 
The phenacite crystals of these specimens are about to mm. in diam- 
eter and 5 mm. thick. They are whitish in color and semitransparent. 
They exhibit the lenticular habit mentioned by Kunz, this habit be- 
ing produced by the prominence of the rhombohedron r (1oir). 





Fic. 4. Phenacite. 


* Gems and Precious Stones of North America, 18090, p. 100. 
+ The correct name of the mountain is Bald Face Mountain.—O. C. F. 
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This is also usually truncated by the positive % rhombohedron d 
(o1l2). The unit prism m, (1olo) also appears as small planes. The 
third specimen (Mus. No. M 10276) consists of a large crystal of ortho- 
clase 3x5 inches in size more or less intergrown with albite, and show- 
ing also three crystals of topaz 2 to 3 inches in length. . Scattered 
about upon the albite and orthoclase about 50 crystals of phenacite 
occur. These vary in diameter from 1 cm. tO“D Mines 
whitish to colorless, the larger crystals tending to be semitrans- 
parent and the small ones perfectly transparent. In habit all show 
the lenticular shape previously described, which is produced by 
the forms already mentioned. Many of the smaller crystals, how- 
ever, are more highly modified than the large ones and. the planes 
being brilliant and giving good reflections afford easy identification 
of the forms. The following is a list of the forms observed and some 
of the measurements obtained: 


m (1olo) d (o1l2) S$ (ea3n) 
a. (1120) Po (T122) Saal cen 
tou) | 
Observed Calculated 
Qi NOP = SOT TeO) ef ano Le = S8° Tan 58° 78/ 
tN OD es (LOLT): Waa aa a ZO. Tae PO as 
ee hate Gite GA hu bide fas = so° Ai 52° 39 
m' A -d == forlo) way foria) =. 65” 258 69° 37" 
fh. Oa eee (VOLT ee ore = 31° 35s a aes 
Y UR ASY vets CIOL) ay ee Tea) = chee hey) 20.5 
SUAS Pe a (2737 eae oe ae 55° 40> 050 meas 


The appearance of one of the crystals is shown in the accompany- 
ing figure, Fig. 4, it having been drawn as is usual with phenacite, 
with the negative rhombohedrons in front. 


REALGAR 


MERCUR, UTAH 
PLATES XLIV AND LIV 


Among other specimens from Mercur, Utah, obtained from May- 
nard Bixby, two exhibiting realgar deserve especial mention. In 
one of these specimens (Mus. No. M 8204), the realgar occurs as small 
crystals partially filling a narrow fissure in limestone: in the other 
(Mus. No. M 820s) it occurs as elongated prisms intergrown with 
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large and small calcite crystals. The color of the realgar in both 
specimens is a superb carmine-red. The crystals are transparent. 
The habit of the crystals in the specimen numbered M 8204 is, as is 
usual with realgar, short-prismatic. These crystals are highly modi- 
fied and doubly terminated. A marked feature is the large number 
of prisms present, no less than nine being observed. The planes are 
remarkably brilliant and afford excellent signals on the reflecting 
goniometer. The prisms are often scarcely more than lines, but 
nevertheless give well-defined signals with the goniometer. In some 
of the crystals the basal plane is quite prominent, while in others 
pyramids and clinodomes are extensively developed. The clinopina- 
coid may also be quite fully developed. The two most prominent 
types exhibited by these crystals are shown in Figs. 1 and 2, Pl. 
LIV. As there represented, a slight elongation in the direction of 
the clino-axis usually occurs. The crystals average about 4 mm. in 
length. . 

The specimen numbered M 8205 is from the Golden Gate mine. 
In habit the crystals of this specimen seem to be different from any 
hitherto noted in realgar in that the prism is elongated in the direction 
of the vertical axis. None of these crystals is doubly terminated. 
The terminations on the single terminated end are simple as com- 
pared with those of the crystals previously described and there is no 
large number of prisms present. The prismatic development here is 
produced chiefly by the prisms m (110) and/7 (210). Like the crystals 
previously described these crystals also show a slight elongation in 
the direction of the clino-axis. The average length in this direction 
is about 7 millimeters. In the direction of the vertical axis a length 
of 15 millimeters is frequently exhibited. Fig. 3, Pl. LIII, illustrates 
these crystals. Some of the smaller crystals of this specimen are 
hollow in the direction of their length. A basal projection of all the 
forms observed upon both specimens is given in Fig. 4, Pl. LIV. 

The following is a list of the forms observed, together with meas- 
ured and calculated angles: 


a (100) Seot2ot) v* (230) 
b (oro) h (610) p> (120) 
c (oor) L- (210) & '(250) 
q (ort) © 6 (320) ft - (ata) 
r (o12) w (430) e- irt) 
y (032) n (650) n (212) 
« (lor) m (110) 
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Observed Calculated 


b Ah = (o10) A. (610) = 79 ee i he ghost 
0 A bi se Molo pea = kG ae 56° 3814’ 
DAP = (Id) e Ne Geo) - 43° 73% 48° 44’ 
DOA wl a= (OLo}taetaaa = 45° aay! 45° 22! 
b An = (oro) A (650) = 42 cei 42° 2x’ 
Dy Am =» (O10; A Gio) a Bp epee te 
b Ald ) = ore) Snare oe0) = 20° DRon 26° ast 
bo A fk = oto) eA (i209) = 20° 47/ 20° 48’ 
O° AiO. tie ie OT Clie cree) = 1y° Gs 16° 54’ 
C. Nits = Meola (oree == 24 mies De eat 
Cu /ade see LOOT ew aoa = AI oes 41°20; 
cA Y = (001) A (032) = 53° 5:7 aes 
Caaf. FOOL aes ee = 207 25Gs Cen p ©: 
at i ee Pe hsrenay ts (Cay) a 46° 23" 46° 20’ 
bk @ == {oro} Aer) = 47° 3) Gao 
ON, = a OLS met alae = On 64° 59’ 
Wed eae CA ll (ah X03 )2 7) SGTewr! = go° 20’ go? oo’ 
CoN e 2.9 eet ROO I mel cone == 69? 36" OO (ca. 


RU TICE 


JEQUITINHONHA RIVER, BRAZIL ' 
FIG. I, PLATE LI 


Several crystals of rutile of an interesting habit were presented to 
one of the authors by Olaf E. Ray, Esq., of the Chicago Brazilian 
Diamond Company. The crystals were obtained by Mr. Ray from 
sands washed for diamonds on the Jequitinhonha River near Diam- 
antina, Brazil. The crystals are twins ranging from 9 mm. to 13 
mm. in length and 8 to 1o mm. in width in the direction of one 
lateral axis while in the direction of the other lateral axis their thick- 
ness is only 2 to 3 mm. The crystals have the typical brownish- 
black color of rutile and are practically opaque but occasionally are 
dark-red by transmitted light. The planes are splendent. Exami- 
nation by the reflecting goniometer shows the crystals to be 
made up of the ditetragonal prism h (210) and the pyramid of 
the second order e (101). The development of the planes of the 
pyramid is not uniform, two planes always being larger than 
the other two. The twinning plane is v (301). The prismatic planes 
are frequently striated parallel to the prismatic edges and hence 
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usually give successive signals. Fig. 1, Pl. LI, exhibits the usual 
development. In addition it may be noted that one individual of 
the twin usually shows a tendency to grow by the other, suggesting 
a penetration twin; but the growth is never extended far. Deter- 
mination of the specific gravity gave 4.284 The forms and measure- 
ments observed are as follows: 


h (210) é (ror) 
Observed Calculated 


fees == (270) A (120) AG SOs 2% elie ae 

eye =". (210) ‘A. (210) — eae anon rege i 

fees = (101) ‘A (lor) — Wi meta Ac de 

e@ A e oftwin = by bali eit RATA! 
SRA bene 


TUCKAHOE, MISSOURI 


As is well known; sphalerite occurs in the Joplin district in the 
form of small crystals in clay, and occasionally in sufficient abundance 
to be used as an ore. Mr. James Roach of Tuckahoe, Missouri, who 
mines ore of this character, kindly selected about 25 of the best crystals 
and presented them to the Museum, Mus. No. M 6382. The crystals 
are of interest as showing an unusual habit for sphalerite and one 
which is in some respects difficult of interpretation. The crystals 
range from 5 to 20 mm. in diameter and are of a generally 
tetrahedral form. In color some, generally the smaller ones, are 
reddish-brown and nearly transparent, but the majority are dark- 
colored and opaque. The development of the crystal planes varies 
from almost indiscriminate rounding to well-defined. All the crystals 
_ however, as stated, show a general tetrahedral form. Now and then 
apparent re-entrant angles are to be seen, which suggest that the 
crystals are probably twins; but on breaking the crystals,no differ- 
ences of cleavage can be observed to confirm this supposition. Asa 
rule the crystals are made up of only fifteen planes, but occasionally 
eighteen can be observed. None of the planes are sufficiently brilliant 
to give measurements with the reflecting goniometer, but the crystals 
are of such size that satisfactory results can be obtained with the 
contact goniometer. By study of the crystals in this manner the 
presence of the tetrahedron and cube can be definitely and satisfac- 
torily determined. These forms are always present in their full num- 
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ber of planes.. Moreover, the character of their planes is distinctive, 
the tetrahedrons being always more or less rough from etching and pit- 
ting and the cubical faces usually smooth and often more brilliant 
than. the other planes: = ie re- 
maining planes’show an angular 


ees y measurement upon the cube and 
tetrahedron corresponding to that 
of planes of the hemitetragonal 
tristetrahedron p (221), but the 
full number of planes of this form 


is never present. As a rule a 

single plane of the form occurs in 

three quadrants and two in the 

fourth. One crystal, however, 

exhibits two planes of the form in 

Fic <, Sphalerice each quadrant. It is of interest 

to note that in the pyrite de- 

scribed by Penfield from French Creek, Pennsylvania * a somewhat 

similar lack of planes occurs. Owing to the etched character of the 

tetrahedral faces on the sphalerite it is probable that the tetrahedron 

present is the positive one and the tristetrahedron is therefore 

to be regarded as negative. Fig. 5 illustrates the wdeveromicus 

exhibited by- the majority of the crystals. The crystals with 

rounded planes have as a whole more nearly the appearance of 

the tetragonal tristetrahedron than those which are more fully 

developed. The tristetrahedron may therefore be regarded as in a 

sense the fundamental form which is modified in the more fully 

developed crystals by the cube and tetrahedron. A list of the forms 
and angles follows: 


a (100) Oo (111) pb (221) 
Observed Calculated 
a \ 0 = (100) A (111) =55° 12’ (average of 11 measurements) 54° 44’ 
aA p= (loo) A (221) =48° 14’ amen Ts Ms 48° 11’ 
aA p =: (001) A (221) —Fo".007 a ick, . pote oe 


* Am. Jour. Sci., 18809 (3), 37, Pp. 200. 
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VIVIANITE 
SIPVERseUDY, 1DAH® 


163 


A crystal of vivianite of unusual size and transparency, Mus. No. 
M 9454, from Silver City, Idaho, was received from Maynard Bixby. 


The crystal, attached to a group of small quartz 
crystals, constitutes the only specimen of the 
occurrence known to the writers. This crystal 
is transparent and dark-green in color by trans- 
mitted light but by reflected light in certain 
positions appears azure-blue. It is prismatic 
in habit and elongated both in the direction of 
the c and } axes. Its length in the direction of 
iiemreaxicmis 3.5 cm.,in that of the b axis 1.7 


Goeeatgni) that of the a axis-1:1 cm. It is. 


completely developed except for the termina- 
tions of one end of the vertical axis. Measure- 
ments made partly with the reflecting and 
partly with the contact goniometer show the 
following forms and angles :— 


ettoo a (010),,% (110), w (ory, v (111). 


= 


m 


X\ 


Fic. 6. Vivianite. 


Observed Calculated 


a@Am = (100) A (110) = Hie Eyer Rik ans Or 
Gey. os. (loo) A (ior). = eGo E401 4o. 
fe | (oto) A (i1t) = reek Goss: 


The development of the crystal is illustrated in the accompanying 


figure, Fig. 6. 
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PLATE XLV. — 
ANGLESITE. 
b EUREKA, UTAH. et 
_ Forms: a (100), 6 (010), ¢ (001), m (110), 6 (230 
2 (111), z (221), p (324), y (122). 
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PLATE XLVI. ae 
ANGLESITE. WA 





+ hea] * be 
EUREKA, UTAH. | a 


Forms: a (100), b (010), c (001), m (110), M (410), 7 (20) | 
(104), z (111), p (324), y (122), p (124). 
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~ Plate XLVIL. 
Figs. 1-3. 
BARITE. 


CARTERSVILLE, GEORGIA. 
Forms: a (100), c (001), m (110), # (120), X (180), 2 (210), o (O11), 2 (111), 
f (118), q (114), vy (122). 
Figs. 4-5. 
BERTRANDITE. 
ALBANY, MAINE. 
Forms: a (100), 6 (010), ¢ (001), m (110), 7 (180), 2 (203). 
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PLATE XLVIII. 
Fig. 1. 
CALCITE. 


CRYSTAL PALACE MINE, CENTRAL CITY, MISSOURI. 
Forms: e¢ (0112), v. (0553), M (4041), v (2131). 


Fig. 2. 
CALCITE. 
CUBAN MINE, JOPLIN, MISSOURI. 
Forms: r (1011), » (5491), J: (5273), @: (5161), G: (7295), 2 (1235), A (2352). 
The letters followed by dots are Goldschmidt’s; those without dots, Dana’s. 
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PLATE XLIX. 
Fig. 1. 
CALCITE. 


BELLEVUE, OHIO. 
Forms: z (1123), a (4483), y (8.8.16.3), r (1011), »: (20.11.3111). 


Fig. 2. 
CALCITE. 
BLACKBERRY MINE, JOPLIN, MISSOURI. 
Forms: e (0112), f (0221), M (4041), t (2134), v (2131), E (4156), »: (11.4.15.3). 


The letters followed by dots are Goldschmidt’s; those without dots, Dana’s. 
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PLATE L. 

Fig. 1. 
LEADHILLITE. 
SHULTZ, ARIZONA. 
Forms: ¢ (112), f (101). 


Fig. 2. 
LINARITE. 
EUREKA, UTAH. 
Forms: a (100), ¢ (001), m (110), r (011), 5 (10.0.9), % (9.0.10), x (302), 
p. (201), g (211), Ff (528). 
Fig. 3. 
LINARITE. 
EUREKA, UTAH. 
Projected on the clinopinacoid. 


Figs. 4-5. 
MIMETITE. 
EUREKA, UTAH. 
Forms: c (0001), m (1010), x (1011). 
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PLATE LI. 
Fig, 1: 
RUTILE. 
JEQUITINHONHA RIVER, BRAZIL. 
Forms: hk (210), e (101). 


OCTAHEDRITE. | 
Figs. 2-4. 
JEQUITINHONHA RIVER, BRAZIL. 
Forms: c (001), G (104), p (111), r (115), v (117), M (338), s, (5.1.19). 
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PLATE LIl. 
OLIVENITE. 
TINTIC DISTRICT, UTAH. 
Forms: a (100), b (010), ¢ (001), m (110), v (101), e (011), s (084), d (025), 
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PLATE LIII. 
Pigals 
ORPIMENT. 
MERCUR, UTAH. 
Forms: a (100), b (010), m (110), w (120) o (101), e (103), d (108), 2 (023) 
y (348), v (121), g (449), & (123), » (183), 2 (243). 
Fig. 2. 
ORPIMENT. 
MERCUR, UTAH. 
Drawn with positive forms in front. 
Fig. 3. 
ORPIMENT. 
MERCUR, UTAH. 


Basal projection of forms observed. 
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PLATE LIV. 
Figs. 1-3. 
REALGAR. 
MERCUR, UTAH. 
Forms: a (100), 6 (010), c (001), g (011), r (012), » (032), x (101), 2 (201), 


h (610), 1 (210) @ (320), w (430), 7 (650), m (110), v (230), » (120), 3 (250), f (212), 
e (111), (212). 


Fig. 4, 
REALGAR. 
MERCUR, UTAH. 


Basal projection of forms observed. 
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METEORITE STUDIES. III. 
’ BY OLIVER CUMMINGS FARRINGTON. 


LEIGHTON. 


_ This meteorite fell at 8 p. m., Sunday, January 12, 1907, eight 
miles south of Leighton, Colbert County, Alabama. The exact place 
of fall was near the old Bethel church in township 5, range 10, west 
of the Huntsville meridian. So far as is known to the writer only a 
single stone of the fall is preserved. To Dr. A. Graves of Leighton 
and Professor E. A. Smith of the University of Alabama the Museum 
is indebted for such information as it possesses regarding the fall. 
According to Dr. Graves the meteor which produced the meteorite 
passed over the region with a mighty roar which ended in a report 
something like pistol-firing in rapid succession and from which “ par- 
ticles flew like sparks from a coal of fire.’’ A stone from this meteor 
struck in the yard of the residence of Mrs. M. D. Allen. Mrs. Allen 
and her daughter Mattie were standing on their front porch and saw 
the meteor, heard the explosion, then heard a whizzing in the air and 
the striking of a stonein the yard. On going to the place they found 
the stone which is now preserved, sunken to the depth of about 12 
inches. This stone weighed one pound and fifteen ounces (877 grams). 
About one ounce was chipped off from one corner by the parties who 
found the stone, in order to examine its interior. Accordingly the 
weight of the stone as received by the Museum was one pound and 
fourteen ounces (850 grams). The shape and size of the stone may 
be roughly described as like that of a man’s fist. It is shown in 
fager, Plate LV. The greatest length is 4 inches (1o cm.), the 
height 2% inches (6 cm.). About three-fourths of the surface is 
covered with crust, the remainder has a rough, irregular, fractured 
appearance. The lack of crust on part of the uncrusted surface is 
probably due to the breaking done by the finders, the remainder per- 
haps represents a fracture of the stonein the air. The large fractured 
surface is roughly triangular in shape with sides about 3 inches (7.5 
em.) in length. The encrusted surfaces of the stone are all smoothed 
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and rounded. They are either convex or concave. The convex sur- 
faces are of comparatively uniform slope, the concave, irregular and 
showing depressions resembling pittings, though these are rarely as 
well-defined as is usual in meteorites. Five of these pits which occur 
together in one concavity are approximately circular in outline, 
shallow, and have a diameter of about one centimeter each. On 
another portion of the stone two similar but smaller pits may be 
seen and on another portion a larger, crescent-shaped pit. Nothing 
in the shape or markings of the stone indicates orientation during 
flight. The general shape of the stone is, as already noted, irregular 
and the crust remarkably uniform in appearance. In color the crust 
is dull black with occasionally an inclination to a reddish shade. 
Seen under the lens it presents a porous, slaggy appearance with no 
indications of flow. The indications are that the surface fused in 
place. The pores of the slag are very minute and the crust strongly 
adherent. Grains of nickel-iron rounded by fusion can be seen here 
and there and occasionally spots from one to three millimeters in 
diameter having smoother crust appear. These doubtless indicate 
portions which for some reason fused somewhat more readily. The 
color of the interior of the stone is in general brownish-black resem- 
bling the black chondrites. A marked feature (shown in Fig. 2, 
Plate LV.) is that of large spots of a much lighter color scattered over 
the dark ground. These are best seen on polished sections. The 
color of these spots is a light gray, and so much lighter than the mass 
of the meteorite as to be very prominent. The spots vary in size, the 
largest seen covering nearly one square inch of surface. The outline of 
the spots 1s irregular but not strongly so, and tends to be curved rather 
than straight. There seems to be no indication megascopically of any 
separation other than that of color, of the substance of these spots 
from the remainder of the mass. The section in which they are best 
exhibited and that illustrated in Fig. 2, Plate LV, was made near 
one end of the meteorite. On a section parallel to this made about 
one centimeter nearer the interior, the larger spots while retaining 
their relative position were found to be much smaller, less than half 
the size of those on the outer section. They do not, therefore, extend 
uniformly through the meteorite. As solid bodies their shape is 
probably somewhat lens-like or flat-pyramidal. One spot which 
was small on the outer section was about twice as large on the inner 
section. Hence the spots are probably to be found scattered irregu- 
larly through the meteorite. The structure of the meteorite on the 
whole in respect to these spots is the same as that designated by Bre- 
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zina as breccia-like. This term should be understood however, in the 
same sense in which Brezina uses it, 1. e., as an imitation of brecciated 
structure, without an actual clastic origin being assumed.* The writer 
knows of no meteorite in which this structure is so strongly marked 
as in Leighton. Besides the spotting already referred to, the dark 
mass of the meteorite is also speckled by numerous chondri of various 
sizes and shapes but in general more or less circular in outline and 
ranging from 2 mm. in diameter down. The color of these closely 
resembles that of the light-colored spots just referred to. There 
is also a thick sprinkling of metallic grains. These are as a rule 
small, independent of each other and very irregular in outline. 
Some of the larger ones are elongated, one seen being 4mm. long 
and 7mm. wide. The distribution of the metallic grains as a whole 
is comparatively uniform, except that they tend to encircle the 
chondri. Troilite is to be seen in the form of grains, but is much 
less abundant than nickel-iron. At one point, however, a large 
nodule of a somewhat crescentic form occurs which has a length of 
tr millimeters and a width of 5 millimeters. This troilite is of bronze- 
yellow color, brittle, and slightly magnetic. 

The texture of the stone is firm and compact so that it breaks with 
difficulty and takes an excellent polish. The specific gravity obtained 
by weighing the whole stone was 3.604. 

Under the microscope, chondri appear to be much more numerous 
in the dark-colored than in the light-colored portions of the sections. 
This difference is doubtless in part due to the greater contrast in 
which the chondri are thrown by the dark-colored background, but 
there is also a real relative scarcity of chondri in the light-colored por- 
tions. The line of demarcation between the light and dark-colored 
portions is as sharply distinguished under the microscope as to the 
naked eye. Leighton in this respect, therefore, forms an exception 
to other brecciated chondrites, if Cohen’s statement in regard to the 
latter is accepted, for he states that the megascopically sharp-appear- 
ing boundaries of the differently colored areas of such meteorites dis- 
appear under the microscope.t Yet the difference in appearance of 
the two portions of Leighton as seen under the microscope is not 
sufficient to establish the existence of a true brecciated structure in 
the sense that it is certain that the mass was at one time broken up 
and recemented or that fragments of different origin are here seen 
cemented together. The appearance rather suggests that a dark- 


* Jahrb. K. K. Geol. Reichsanstalt, Wien, 1885, xxxv, 172. 
t Meteoritenkunde, Heft II. p. 63. 
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colored liquid has been infused into the mass and affected certain por- 
tions. This infusion appears to have taken place subsequent to the 
cooling of the original magma. The siliceous minerals seen under 
the microscope are chrysolite and bronzite, apparently in about 
equal proportions. They occur as chondri, as fragments of chondri 
and of crystals, and as more or less completely formed crystals. The 
chrysolite chondri tend to be of small size, circular in form and mono- 
somatic. One such chondrus measures .45 mm. in one diameter and 
.52 mm. in the other. -Its border is composed of a series of grains 
more or less circular in outline and .o6 mm. in diameter. A series of 
parallel alternate rods of chrysolite and glass averaging .o3 mm. in 
width fills the interior. All these and the border extinguish simul- 
taneously. Some of the other chrysolite chondri are characterized by 
a porphyritic structure. All the chrysolite is highly fissured, as is 
characteristic of meteoritic chrysolite. The bronzite chondri areas a 
rule less regular in outline than the chrysolite chondri and vary greatly 
in size. The largest seen is nearly 3 mm. in diameter, though of 
irregular boundary. It ismade up of minute parallel fibers of bronz- 
ite .0075 mm. in width and 2-3 mm. in length. Other chondri show 
eccentric-radiated, parallel or irregular arrangement of fibers. One 
conspicuous chondrus is of oval outline, 6 mm. in its longest 
diameter and is composed of seven fan-shaped rays of bronzite set 
in an opaque background. The rays radiate from a point near 
the circumference of the chondrus and widen as they pass toward 
the opposite periphery. Each ray is divided into two longitudinally 
and there is a more or less sharply marked border of bronzite. The 
chondrus as a whole has circular polarization. Another chondrus of 
somewhat rectangular outline 1s about half composed of well-crystal- 
lized bronzite and the remainder passes into a series of half-glassy 
fibers. Narrow black veins evidently subsequent in origin to the 
chondri cut through the sections. The nickel-iron occasionally exhibits 
a tendency to follow these veins. The nickel-iron and troilite grains 
are megascopically of amoeba-like outlines and evidently formed 
subsequent to the chondri. The crust when seen in section on the 
darker portions of the meteorite appears as a black, opaque band about 
.4 mm. in width. Owing to the dark color of the interior the crust 
is not easily distinguished from it. It is certain, however, that it 
does not exhibit the zones usually characterizing the crust of chon- 
dritic meteorites. As none of the sections prepared for study showed 
crust bordering the light-colored portions, no study of this could be 
made. 
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A partial analysis of the meteorite was made by Mr. H. W. Nichols 
with results as follows: 
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The remaining 44% is almost wholly Fe O and Mg O in approxi- 
mately equal proportions, with probably a little water and some minor 
ingredients. The composition is that usual to the chondritic meteor- 
ites. | 


QUINN CANYON. 


This meteorite was found, according to Mr. Walter P. Jenney,* at 
the above locality in Nevada, in the latter part of August, 1908, by a 
prospector looking for borax. Mr. Jenney further states that the 
prospector cut off a few small pieces from the meteorite with a cold 
chisel and took them to Tonopah, Nevada, for identification. Soon - 
after he sold out his interest in the find and left the country. The pur- 
chaser of the prospector’s interest placed suchinformation as he had in 
the hands of Mr. Jenney with a view to rediscovering the meteorite. As 
a very imperfect description of the locality where the meteorite was 
situated had been obtained from the original discoverer, it was nec- 
essary for him to make two trips to the region before the mass could 
be relocated. These trips, made by automobile, required 430 miles 
of travel. The place of find was in the foothills of the Quinn Canyon 
range of mountains, Nye County, Nevada. These mountains are 
marked on some maps as the Grant Mountains. The locality is go 
miles east from Tonopah, 18 miles north from the Mt. Diablo base 
line, and roo miles west of the Utah boundary. The meteorite was 
found on the western slope of the range and on the northern slope of 
a low hill of andesite. The slope was a gentle one and the contour 


* Mining & Scientific Press, Jan. 9, 1909, p. 93. 
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of the surrounding hills was such that the meteorite in falling may 
have come at a low angle from the west, north, or northeast. The 
area is treeless but bears a sparse growth of grass and sage brush. 
It is uninhabited except for a few sheep herders and occasional wander- 
ing prospectors. The meteorite was found with its flat side down 
and its arched side projecting above the ground. It lay with its long- 
est dimensions in an east and west direction and was imbedded in the 
mantle of soil covering the hill to a depth of 10 or 12 inches. Mr. 
Jenney states that the contour of the surface of the ground had evi- 
dently resulted from extremely slow erosion and there was no indi- 
cation that the meteorite had ever been buried deeper and exposed 
by the wearing away of the hillside. Under Mr. Jenney’s direction 
a freight wagon drawn by a team of six horses and provided with a 
crew of three men, and with derrick and chain pulleys, went to Quinn 
Canyon and hauled the meteorite to Tonopah, the nearest railroad 
point. The round trip consumed eight days. 

Through the generosity of Messrs. Stanley Field, R. T. Crane, Jr., 
Cyrus H. McCormick, and George F. Porter of the Board of Trustees 
of the Museum, the meteorite was acquired by this Museum in April, 
1909. It wasshipped from Tonopah under the direction of Mr. Jenney 
and reached the Museum in good condition. It is the largest specimen 
in the Museum collection and one of the large iron meteorites of the 
world. 

- In form the meteorite shows considerable shaping from its passage 
through the air and hence, as is typical with such meteorites, is a low 
cone. This form is due doubtless to the excessive action of the heat 
and erosion of atmospheric resistance about the periphery of the 
front side of the meteorite. Here the meteorite is worn away most 
rapidly and thus acquires a slope toward the center. Another effect 
of the atmospheric resistance is seen in the production of deep chan- 
nelings, furrowings, pittings, and numerous cylindrical holes on the 
front side. All these, while very irregularly distributed, have a 
generally radial arrangement from the center outward. The outline 
of the meteorite in the direction of its greatest length is essentially 
oval though somewhatirregular. The contours may be seen by referring 
to Plates LVI-LVIII. The longest diameter of the oval is 47 inches; 
the diameter at right angles to this is 35 inches, and the circumfer- 
ence 132 inches. The height of the cone is 20 inches. The weight of 
the meteorite as determined by two careful weighings is 3,275 lbs. 
(1,450 kilog.). The front or conical side of the meteorite and the rear 
or basal side present very different appearances both in contour 
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and relief of the surface. The front side is highly corrugated by 
deep and irregular channelings, pittings, and furrowings. The rear 
side is relatively smooth but with broad, shallow pittings. The 
features of the front side of the meteorite while very irregular may be 
classed as knobs, furrows, large and small pits and cylindrical holes. 
Of these the knobs lhe between irregularly coursing furrows which 
leave the metal standing out in prominences, ranging in size 
from that of a man’s fist down. These knobs are especially notice- 
able toward the apex of the cone, so that this has none of the smooth- 
ness which is often observed in meteorites of this form. The furrows 
are very irregular in their course but in a general way may be said 
to radiate outward from the center. They are shallow and sinuous, 
with the ridges between them usually broad and rounded. An 
average width for the furrows is one-half inch (1 cm.). Interspersed 
with and interrupting the furrows are shallow, shell-shaped pits from 
— tO 3 inches (2.5 to 7.5 cm.) in diameter. These are the small pits 
referred to. The large pits differ in shape and character from the 
small pits, since they penetrate deeply into the mass of the meteorite. 
The largest of these pits is a bowl-like depression about nine inches 
(23 cm.) in diameter and four inches (10cm.) deep. On Plate LVIL it 
may be seen near the base of the meteorite. The contour and sur- 
face of this pit are irregular but it is much the deepest and largest 
depression observed. Perhaps the most interesting feature in regard 
to it is the occurrence, spread over the bottom in two places covering 
about one squareinch each, of a crust of black, magnetic iron oxide. 
This adheres very firmly to the metal which it covers so that it can 
only be removed by blows with a hammer and chisel. It is con- 
tinuous as a broad patch in the two places where it occurs but the 
two patches, while situated near together, do not join. The thick- 
ness of one of these patches is about 2 mm., that of the other 1s much 
less at the thickest point and dwindles away to nothing. The sur- 
face of the thicker patch is rough and corrugated. 

The cylindrical holes referred to occur irregularly over the surface, 
not being grouped or lineally arranged so far as can be determined. 
Of these 35 may be counted with orifices varying from one-fourth of 
an inch (5 mm.) to one and one-fourth inches (3 cm.) in diameter. The 
majority are about one inch (2.5 cm.) in diameter. They penetrate 
to various depths the deepest being twoinches (5 cm.). Frequently 
the cavity within is larger and of somewhat different shape from the 
orifice. Asa rule, though, it has an approximately cylindrical shape 
and is about the size of the orifice. Other shapes noted for the orifices 
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besides circular are oval, semicircular, kidney-shape and pear-shape. 
The direction of the cavity tends to be at right angles to the surface, 
but this varies also. Holes similarto these occur in many large iron 
meteorites, such as Chupaderos and Charcas, and are usually ascribed 
to a boring action of the air, or to the fusing out of troilite nodules. 
Their occurrence in the Quinn Canyon meteorite does not seem to 
throw any additional light on their origin. Their existence must be 
more or less responsible for the noise which accompanies the fall of 
a meteorite, for when a current of compressed air is directed against 
one of them a sharp, ear-piercing sound is produced. What the noise 
must be from this cause when the whole mass, highly heated, is ad- 
vancing at an enormous velocity, is almost: beyond comprehension. 

Aside from these coarse features of relief of the surface, there are - 
others of amore minute character. These may be designated as struc- 
ture markings and lines of flow. The structure markings show the inti- 
mate crystal structure of the iron and are most abundant on the walls 
and at the bottom of cavities near the apex of the meteorite. They 
consist of groups of parallel ridges about 1.5 mm. apart, cross-hatched 
by shorter ridges at right angles. Small square pits about Imm. ona 
side are formed asa result. The long ridges are probably formed by 
tenite ribbons. Those at right angles are at irregular intervals, and 
probably mark the crossing of other bands. Asa rule the groups of 
long ridges run in three directions at angles of 60° and often intersect 
to form triangles. The lines of flow as a rule cap the ridges of the 
meteorite and for the most part follow the crests but also at times 
cross them in a series of sinuous, more or less parallel lines. The 
metal is brighter along the lines of flow and in broad patches adjacent 
tothem. They have the appearance therefore of a thin skin of metal 
which has fused and started to flow at various points. The thickness 
of this skin can hardly be more than o.1 mm. The direction of flow 
is always away from the center of the meteorite, or in other words 
from the apex toward the base of the meteorite. 

The pittings on the rear side may be divided into two classes as 
regards size and shape though all are probably similar in origin. The 
pittings of one class are large and circular or oval in outline. One 
of the circular pits is 4 inches (10 cm.) in diameter, and the largest 
oval pit has dimensions of 8 x 8 inches (20 x 13 cm.). Others of the 
large pittings have less regular shapes but all have sharp edges and 
do not merge into one another. The pittings of the other class are 
smaller, dot the surface pretty uniformly and average about one inch 
(2.5 cm.) in diameter.’ They show all variations of shape between 
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cavities of circular form and angular depressions between angular 
elevations. These angular elevations doubtless represent the octa- 
hedral structure of the meteorite. The fact that the octahedral 
structure is thus brought into relief indicates that this pitting is due 
to a slow process of weathering and solution which the meteorite has 
undergone since its arrival on the earth. The larger pits are all 
doubtless produced by a process of weathering and solution, but the 
cause of their size and shape is not clear to the writer. Pits of the 
same general nature though much larger and deeper characterize the 
Willamette meteorite and were referred by Ward,* to a weathering 
process without any theory as to details. The rear side of the 
Quinn Canyon meteorite was, as has been stated, immersed in the 
soil and this gave, probably, moisture which aided solution of the iron. 
Carbonate of lime in the form of a whitish, closely adhering deposit 
covered, when the meteorite arrived at the Museum, the portion 
which had been imbedded, about the sides but not to any extent on 
the bottom, that is, the flat surface. The larger pits contained a 
considerable deposit of hydrous iron oxide in the form of scales which 
could easily be pried off. The side of the meteorite which had not 
_ been imbedded showed no weathering. 

In connection with his account of the finding of the meteorite, Mr. 
Jenney described the passage of a large meteor over the region Feb- 
ruary I, 1894. This account he repeats and elaborates in a later 
articlef and considers it highly probable that the Quinn Canyon 
meteorite fell at this time. While there seems nothing impossible 
in the view, it is also true that there seems no way of positively con- 
necting the two occurrences. The decomposition seen on the im- 
bedded portion of the meteorite might seem to have required a longer 
time than fourteen years for its production, but no definite means 
of measuring thisis known. The slight depth to which the meteorite 
was imbedded in the soil shows that it must have reached the earth 
with a very low velocity, in fact, so low that it is difficult to conceive 
how so large a mass could have alighted so gently. The assumption 
of a path nearly tangential to the earth’s surface and a direction of 
motion similar to that of the earth seems the only way of explaining 
‘so slight a vertical penetration. 

In order to determine the character of the etching figures of the 
meteorite two small fragments, weighing 9 and 15 grams respectively, 
have been cut from it since its arrival at the Museum. The surface 


*Proc. Rochester Acad. Sci., 1904, 4, 141-146. 
f Am. Jour. Sci., 1909, 4, 28, 431-434. 
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of the iron was quite resistant and hence the cutting was performed 
with some difficulty. Beneath the surface the iron is relatively soft. 
The depth to which the hardening extends is small and unmarked by 
any change of structure that can be observed either on etched or 








Fig 1. Etching figures of Quinn Canyon meteorite. X2. 


unetched sections. Mr. Jenney describes the meteorite as covered 
with a “thin, smooth skin of magnetic oxide’’ which he considered 
to have protected the mass from corrosion. It is true that the color 
of the surface of the meteorite is brownish-black as compared with 
the nickel-white color of the interior, and this surface color probably 
indicates superficial oxidation. The coating of oxide is, however, 
exceedingly thin. The interior of the iron is of nickel-white color 
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and polishes well. Etching is easily performed with dilute nitric 
acid, the figures coming out very quickly. In fact, they are dimly 
outlined on surfaces which have been simply polished. The figures 
seen on etching the fragments are shown enlargedin Fig. 1. Theyare 
_ octahedral in character with long, straight, swollen, and little grouped 
bands. The fields are few in number and subordinate. They vary 
in size and have the forms of triangles, rhombs, and parallelograms. 
They are filled with dark-gray plessite, much darker in color than the 
kamacite. This plessite may be quite uninterrupted or it may con- 
tain networks of tznite, seen over the whole field or only in portions 
of it. The kamacite of one of the fragments etched shows well- 
marked hatching, the lines running in three directions, two at right 
angles and one diagonally. The directions of these lines are as a rule 
different for the different bands, each band having its own system 
but in one group of bands 8 mm. wide but subdivided by little tongues 
of tenite into smaller bands about 1 mm. in width, the orientation 
of the hatching lines is the same throughout. 

While one of the fragments exhibits hatched kamacite the other 
exhibits only spotted kamacite.' The spots of the latter are about 
i mm. in diameter, and of uniform size. It is possible that the por- 
tion of the meteorite showing spotted kamacite was more highly heated 
and the hatched kamacite thus metamorphosed to spotted kamacite. 

Analysis of the meteorite was made by H. W. Nichols from ma- 
terial obtained by boring with a 7%-inch drill to a depth of 2/4 inches. 
About 20 grams of material were thus obtained, varying in structure 
from continuous shavings an inch or more in length to fine metallic 
powder. The color of the material was iron-gray. The portions 
used for analysis were carefully sampled from the whole lot of borings. 
The analysis gave: 
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The composition of the meteorite thus corresponds to that usual 
to the medium octahedrites. In addition to the components shown 
above careful search was also made for gold, platinum, or other rare 
metals. These were looked for in the following manner: A portion 
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of the carefully sampled borings weighing 514 grams was dissolved 
in nitric acid. Although no residue was obtained, the solution was 
evaporated to dryness, ignited so as to convert the iron to sesquioxide, 
and an assay made by the crucible method. The charge used con- 
sisted of 50 grams litharge, 25 grams soda, 25 grams borax glass, 5 
grams scouring sand,and 4% grams argols. Thelead button obtained 
weighed 22 grams. On cupelling this no residue was obtained. 

A partial analysis was made of the crust of magnetic oxide de- 
scribed on page 171. Fragments of this were broken off by careful 
chiselling, and in this way .3396 grams were obtained. The material 
was evidently somewhat hydrous and more or less coated with carbon- 
ate of lime. It was dissolved by hydrochloric acid although acted on 
very slowly by that solvent. Determinations of ferrous and ferric iron 


in the solution gave: 
Calc. to Theory for 








100 Magnetite 
Fe QO). 2:.). Shayne eae ee 20.84 27.62 at 
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The remainder which was not determined quantitatively, was chiefly 
water, lime, CO,, and silica. The proportions of ferrous and ferric 
oxide shown by the analysis leave little doubt that the mineral is 
magnetite and show that the oxidation which the surface of an iron 
meteorite undergoes in its passage through the air may produce this 
mineral. 


COMPOSITION OF TAENITE. 


The composition of tznite, as is well known, varies between rather 
wide limits. As these limits do not seem as yet to have been deter- 
mined by comparison of analyses, the writer has endeavored to collect 
all existing reliable analyses in order that such determination may be 
made. The compilation of analyses together with a calculation of the 
ratio of iron to nickel-cobalt-copper will be found below: 
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ft.) Cosby Creek, Reichenbach, Jr.: Pogg. Ann., 1861, xciv, 258. Plates 
8 cm. long and 2% cm. broad, mechanically isolated by Reichenbach, 
Sr. Mean of three analyses. 

2. Charcas. Meunier: Ann. Chim. et Phys., 1869 (4), xvii, 31. Particles 
mechanically isolated by their color. 

3. Caille. Meunier: Ann. Chim. et Phys., 1869 (4), xvii, 32. Net-like web, 
isolated by means of dilute nitric acid. 

4. Casas Grandes. Tassin: Proc. U.S. Nat. Mus., 1902, xxv, 73. © 

Meeentam Co. Nichols: Pub. Field Col. Mus., r902 Geol. Ser., i, 315; 
Thin, tin-white, elastic, magnetic plates, 4 mm. square, with finely ribbed 
surface. 

6. Welland. Davison: Am. Jour. Sci., 1891 (3), xlli, 66. Mechanically 
isolated plates ;4-;5 mm. thick, siiver-white to bronze-yellow., flexible 
and elastic. 

7. Staunton. Cohen and Weinschenk: Ann. Wien Naturhist Mus., 1891, 
vi, 146. Gray, relatively thick and brittle plates. Isolated by dilute 
HCl. Calculated to 100 after deducting schreibersite. 

wmeewosby Creek, Smith: Comptes Rendu, 1881, xcii, 843. Little thin 
plates of white metallic color left after dissolving the iron in acid. 

g. Canyon Diablo. Tassin: Smithsonian Misc. Coll., 1907,1, 212. Calcu- 
lated to roo after deducting 0.26% schreibersite. 

to. Magura. Weinschenk: Ann. Wien Naturhist. Mus., 188g, iv, 97. Thin, 
tough, silver-white lamellze soluble with difficulty in acids. Isolated 
by dilute HCl. Calculated to 1oo after deduction of schreibersite. 

Iz. Cranbourne. Flight: Phil. Trans. London, 1882, No. 171, 888. White, 
flexible, magnetic, triangular or rhombic mechanically isolated plates. 

12. Misteca. Cohen: Ann. Wien Naturhist. Mus., 1892, vii, 152. Dull and 
brittle plates. Isolated by HCl. Calculated to 100 after deducting 
schreibersite. 
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13. Canyon Diablo. Florence: Am. Jour. Sci., 1895 -(¢)i) xiao 
tin-white, flexible plates. Calculated to 100 after deduction of 3.60% 
schreibersite. 

14. Wichita Co. Cohen and Weinschenk: Ann. Wien Naturhist. Mus., 1891, 
vi, 155. Isolated by dilute HCl. Calculated to too after deduction of 
schreibersite. 

15. Chupaderos. Manteuffel: Ann. Wien Naturhist. Mus., 1892, vii, 150. 
Brittle, tin-white plates. Isolated by HCl. Calculated to 100 after 
deducting schreibersite. 

16. Toluca.’ Cohen and Weinschenk: Ann. Wien Naturhist. Mus., 1891, vi, 
137. Tin-white, flexible plates. Isolated by HCl. Calculated to 100 
after deducting schreibersite. 

17. Canyon Diablo. Fahrenhorst: Ann. Wien Naturhist. Mus., 1900, xv, 
376. Thin, flexible plates partly appearing made up of many lamelle, 
light-yellow or grayish. Schreibersite, 2.34% deducted. 

18. Glorieta Mountain. Cohen and Weinschenk: Ann.Wien Naturhist. Mus., 
1891, vi, 137. Tin-white. flexible, grouped plates. Isolated by HCl 
Calculated to roo after deducting schreibersite. 

19. Bischtttbe. Cohen: Ann. Wien Naturhist. Mus., 1897, xii, 54. Large, 
flexible plates with included schreibersite. Isolated by HCl. 

20. Penkarring Rock. Fletcher: Min. Mag., 1899, xii, 174. Thin, flexible 

plates. Analysis calculated to 100 after deducting 4.18% schreibersite. 

Medwedewa. Berzelius: Pogg. Ann., 1833, xxxiii, 133. Analysis of 

skeleton material left behind after dissolving in HCl. 

22. Beaconsfield. Sjéstr6m: Monatsberichte Berlin Akad., 1897, ro41. Tin 
to silver-white, lustrous plates. Iron determined by difference. 


to 
ta 


The analyses, as will be observed, show variations of composition 
from Fe, Ni to Fe Ni. While this variation is a wide one it is evident 
that it 1s between certain limits, and that it would be incorrect to 
ascribe too indefinite a composition to tenite. 


TIMES OF FALL OF METEORITES. 


The following study has already been published in part by the 
author.* In the present paper the records are given in full and con- 
tributions to the subject by other authors are incorporated. 

The times of fall of meteorites may be studied with reference to 
the year, month, day, and hour. The yearly falls should give evidence 
as to the frequency of the occurrence and exhibit periods if any occur. 
The falls by months should show the relation of meteorites to well- 
established star showers and the portion of the earth’s orbit where 
meteorites are most frequently encountered. The falls by days should 
exhibit periodicity if any exists and variation in the uniformity of 
supply. Finally the hours of fall should give the direction of move- 


*Am. Jour, Sci., 1910 (4), 20, 211-29 
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ment of meteorites. Since new falls occur yearly, data for study of 
these points are obviously constantly on theincrease. It is desirable, 
however, to make comparisons at intervalsin order that any changes 
may be discerned. At the present time the admirable catalogues of 
Wiulfing * and others, afford excellent means for the collection of such 
data. From these catalogues, with such additions and corrections 
as could be made from other sources, the writer has obtained record 
of 350 well authenticated meteorite falls of which the year and month 
are known, 327 of which the day 1s known, and 273 of which the time 
of day is known. In this number it has been sought not to include 
finds referred by residents of a locality to meteors which they had seen 
a year or more before, since the residents of most localities can, on the 
occasion of a meteorite find, recall a large meteor seen in that locality 
at some previous time. To connect this, however, without further 
reason with the meteorite found seems an unreliable method of pro- 
cedure. 

Considering the falls by years it is well known that previous to 
the nineteenth century little reliable record of meteorite falls is avail- 
able. Single falls are known for the years 1492, 1668, 1715, 1723, 
eit 700,.1773, 1785, 1787, 1790, 1794, 1795, and 1796, and two 
falls each for the years 1753, 1768,and 1798. For the early part of the 
nineteenth century the record is not very complete since during the 
that period the possibility of meteorite falls was yet much doubted. 
However, the record may as well begin with 1800. From that year 
to the present 331 falls may be accepted as well authenticated as to 
their month and year. During this period eleven years show no falls 
Meaevever. lhese years are, 1800, 1801, 1809, 1816, 1817, 1832, 
1839, 1888, 1906, 1908, and 1909. Of these the years of the present 
decade will probably have falls to their credit after a time, since the 
record of falls usually lags several years behind their occurrence. 
The largest number of falls shown in any year during the period is 
Iz in 1868. The years 1865, 1877, and 1886 show 7 each. All the 
other years show from 1 to 6 falls each. The full record by years 
beginning with 1800 1s as follows: 
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* Die Meteoriten in Sammlungen, Tubingen, 1897. 
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This record on the whole seems to indicate a comparatively uni- 
form supply of meteorites, which is the more remarkable when one 
considers the various chances affecting the observation of their fall. 
The record seems to afford no evidence of cycles or periodicity which 
can be traced with certainty. Still the record of years is perhaps not 
as satisfactory for establishing conclusions in this regard as is that 
of other periods. As the writer has shown elsewhere* at least goo 
meteorites probably reach the earth yearly. Of these only an 
average number of three is recorded, so that it is evident that a large 
allowance must be made for unrecorded ones. Yet itis fair to pre- 
sume that those recorded are typical of the whole, because while 
opportunities for observation of meteorite falls have probably con- 
tinually increased in number since 1800, the record by decades shows | 
that the decade from 1860 to 1870 considerably exceeded in number 
of falls either of the two succeeding ones. 

Passing from the falls by years, the falls by months may be ex- 
amined. Such an examination should have an especial significance 
in showing the relations which meteorites may have to well-known 
star showers. Two of the best known of these showers occur in 
August and November. If meteorites are related to these, these 
months should show a larger fall than others. If meteorites are not 


related to these, no special increase for these months should be shown. 
* Pop. Sci. Mon., 1904, pp. 351-354. 
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On compiling the results it is found that the months of May and 
June exhibit the greatest number of falls. The number for Novem- 
ber falls below the average and that for August rises only slightly 
above. The evidence from this record is therefore that meteorites 
are not related to the best known star showers. It is fair to presume 
that the record by months will be somewhat influenced by the times 
that observers are most abroad. Most of the observations of me- 
teorite falls are made in the northern hemisphere and in this hem- 
isphere observers are more likely to be out of doors and hence more 
likely to observe the fall of meteorites in the summer than in the 
winter months. The record shows that as a whole the number of falls 
recorded zs less for the winter than the summer months, yet the 
number of falls cannot be influenced by that alone since the high 
record for May and June drops to nearly half that number in July. 
Further the months of August, September and October are equally 
favorable as regards weather for observations of meteorite falls with 
those of April, May and June, yet the latter period much excels the 
former innumber of falls. The excess of fallsin May and June must, 
therefore, be due to other causes than favorable conditions of ob- 
servation and seems to indicate that in the portion of the earth’s orbit , 
passed through in these months there is an unusual number of me- 
teorites. The full table for the different months is as follows: 


Jan-—Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. 
eee s) 827-44 45° 23°« 300 30 2H 24) 21 =350 
This record is shown graphically in the accompanying diagram, Fig. 2. 
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Fig. 2. Curve of meteorite falls by months. 
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Comparison of the falls of meteorites by months as here given with 
those of falling stars and fireballs as given by W. H. Pickering * shows 
a marked difference of distribution. According to Pickering’s list 
the falling stars and fireballs are much more uniformly distributed 
through the year than are meteorites and the periods of greatest 
number of meteoric falls are from July to November. In May and 
June their number is at its minimum. Hence the record seems to 
show a difference in character between meteors and meteorites and 
furnishes per se a ground for questioning the gradation that has been 
supposed to exist between meteors and meteorites. 

Tabulation of the falls by days of the year seems to show little 
of significance. The largest number of falls for any one day is 5 
on October 13, and this is a month when the total number of falls is 
not large. Four days show 4 falls each and 158, or nearly half the 
total number, no falls at all. The days without falls seem to be scat- 
tered indiscriminately through the year, without marked grouping 
or arrangement. The days showing falls aside from those mentioned, 
have from one to three falls each without any marked grouping that 
is apparent. Such a record seems also to indicate that to refer a 


', meteorite falling on the day of a star shower to such showers 1s unsafe 


practice especially if the observations are not sufficient to assign the 
two to the same radiant. The meteorite falls are so uniformly dis- 
tributed throughout the year that the two occurrences might easily 
be coincident without being otherwise related. The full record of the 
falls by days is as follows: 


Jan. Feb. Mar. Apr.MayJuneJulyAug.Sept.Oct.Nov.Dec. 
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* Popular Astronomy, 1909, 17, 277. 
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Jan.Feb.Mar. Apr.MayJuneJulyAug.Sept.Oct.Nov.Dec. 
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Of all times of fall of meteorites the most satisfactory for study 
are probably the hours of fall, since the ratio of number of falls to 
number of hours is larger than to days, months, or years. As is well 
known, the hours of fall show the direction of movement of meteor- 
ites, since (with a few minor possible obvious exceptions) meteorites 
falling from noon to midnight, or afternoon falls, as they may be 
called, must be moving in the same direction as the earth; while those 
falling between midnight and noon, or forenoon falls, are moving in 
a direction opposite to that of the earth or else at a speed so slow that 
they are overtaken by it. While the hour of fall is not known of as 
many meteorites as is the year and month, yet of 273 sufficiently sat- 
isfactory records are available. Of these 273 falls 184 occurred in the 
time from noon to midnight, and 89 from midnight to noon. The 
record in full is as follows, the total number being less by seven than 
that recorded for forenoon and afternoon, since of these seven the 
hour is not known: 


BOUTS. ......... mete 2 eee AS) Gt ere Sr ete sro. ‘11. seTotal 
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As in the case of the months and the years, it is quite likely that 
here also considerable allowance should be made for conditions of 
Observation. It is reasonable to expect that the number of falls 
recorded in the early morning hours would be less than that for other 
times, since mankind is generally asleep then. That some such allow- 
ance must be made is indicated by the records, for the number of falls 
from midnight to 6 A. M. is only 21, while from 6 A. M. to noon it is 68; 
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from noon to 6 P. M. 124, and from 6 P. M. to midnight 60. Hence it 
seems probable that some of the diminution in the number of falls 
is due to lack of observers, although Newton* seemed to conclude 
from studies of the orbits of the morning falls that lack of observ- 
ers had little to do with their scarcity. Lack of meteorites during 
morning hours may also be due in part, as Newton suggested, to the 
fact that such as have retrograde motion are more likely to be burned 
up by the greater velocity with which they strike the earth’s atmos- 
phere. This increase in velocity 1s not so great as might be supposed 
since Lowell has shown f that it cannot exceed 2.66 miles per second. 
Yet Pickering t thinks it is sufficient to destroy all that have retro- 
grade motion, or that the velocity of such as have retrograde motion 
would be higher than any that has yet been recognized. It is not 
clear how such an increase would be very apparent if this increase at 
most is only 2.66 miles per second. On account of the above proba- 
bilities Pickering is of the opinion that most if not all of the meteorites 
which fall in the morning hours are moving at so slow a speed that 
they are overtaken by the earth. Schiaparelli, who gave the matter 
much study and to whom we are indebted for extensive researches 
in the relations between comets and meteors, concluded that many 
meteorites had hyperbolic velocities and hence must come from the 
world of fixed stars rather than from comets or the solar system. | 
Newton assigned to the stone of Stannern a velocity of 45 miles per 
second, and concluded that most meteorites are allied to short period 
comets in their velocities.§ Pickering 4 regards it doubtful whether 
any stony meteorites move fast enough to be accredited with cometary 
velocities. 

The hourly falls of the writer’s table are shown plotted in Plate LIX. 
It will be observed that the peak of the falls occurs at 3 P.M. Picker- 
ing has shown ** that other things being equal the greatest number of 
meteorites would be expected when the Earth’s quit is highest above 
the horizon and that this occurs for the northern hemisphere, longi- 
tude 90°, at 3 Pp. M., May 6. This high point agrees with that of the 
greatest number of meteorites, for they are most numerous in May 


* Am. Jour. Sci., 1888, 3,36, ao. 

{ ocience, IN5S., 1000,40, 3302 

t Popular Astronomy, 1910, 18, 264. 

|| Entwurf einer Astronomischen Theorie der Sternschnuppen. Boguslaw- 
ski’s translation, 1871, p. 228. 
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andat3p.M. Itmay also be remarked that the writer has shown that 
meteorites are most numerous in mountain regions,* so that the high 
points seem in every respect to be the most successful in acquiring 
meteorites. 

It would be possible from the writer’s data to compare falls at 
different intervals and for different periods in order to determine 
whether various periods agree in times of fall. Such examination of 
the records as the writer has made shows that the distribution of the 
falls is about the same in all the periods. In order to secure inde- 
pendent testimony on this point the writer’s results may be compared 
with those of Haidinger, who in 1867 f gave the hours of 178 meteorite 
falls. His table was as follows: 
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On examination of these falls by name, however, it appears that 
some are assigned times of fall which later investigation has shown 
to be unreliable, as is true of the meteorite of Mincy for example and 
others listed are not now recognized as meteoritic. For these reasons 
about 40 falls must be eliminated from Haidinger’s list. Omitting 
these the result is as follows: 


12 I 2 % 4 5 6 7 8 Ge rO male 
9S arn I I I 2 ce ee eta € 2 5 Sal ae es 
RMN ie ate ss ee eo 1G, 4 Th 7 5 SRN ety ewok he) he feet ae 


An excess of afternoon over forenoon falls is seen here as in the 
writer’s list, although the proportion is less, it being nearly 2:1 in 
the writer’s list and 1.4:1 in Haidinger’s list. More significant 
perhaps is the fact that both lists show an excess of falls at 7 A. M., 
Peas M,, and 3 P. M. 

On the whole the study of the times of fall of meteorites in the 
manner here adopted seems to show (1) that they differ considerably 
from meteors in times of fall, (2) that they are not noticeably related 
to any of the well known star showers and (3) that the rate of their 
supply to the earth is remarkably uniform. 


Pint OF METEORITES OF THE UNITED STATES OF 
AMERICA BY STATES. 


The following list comprises the meteorites of the United States as 
at present known, grouped by States. Great care has been taken in 


SFop. sci. Mon.; 1904, p. 352. 
1 Sitzb. Kais. Akad. der Wiss. Wien. Bd. 55. 
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the preparation of this list to include only meteorites which may 
properly be regarded as separate falls, and on the other hand to 
include all that should be so regarded. It is thought that such a list 
will be useful for reference and tend toward uniformity of nomencla- 
ture. The classification of each meteorite according to Brezina’s 
system, so far as known, is shown by abbreviations, the full forms of 
which are as follows: 


ics Stone, Spherulitic chondrite. . 

Ceca. Stone, Veined spherulitic chondrite. 
Ccb. Stone. Breccia-like spherulitic chondrite. 
Ceo. Stone, Ornans spherulitic chondrite. 
Cck. Stone, Crystalline spherulitic chondrite. 
Cg. Stone, Gray chondrite. 

Cga. Stone, Veined gray chondrite. 

Cyb. Stone, Breccia-like gray chondrite. 


Chia: Stone, Veined chladnite. 
Cho. Stone, Howarditic chondrite. 


(Oh): Stone, Intermediate chondrite. 

Cia: Stone, Veined intermediate chondrite. 
Cib. Stone, Breccia-like intermediate chondrite. 
Ck. , Stone, Crystalline condrite. 

Cka. Stone, Veined crystalline chondrite. 
Ckb. Stone, Breccia-like crystalline chondrite. 
CE. Stone, Black chondrite. 

San Stone, Veined black chondrite. 

Csb. Stone, Breccia-like black chondrite. 

Cw. Stone, White chondrite. 

Cwa. Stone, Veined white chondrite. 

Cwb. Stone, Breccia-like white chondrite. 

D. Iron, Ataxite. 

Db. Iron, Babb’s Mill ataxite. 

De Iron, Cape ataxite. 

D1. Iron, Linville ataxite. 

Dn. Iron, Nedagolla ataxite. 

Nore Iron, Rafruti ataxite. 

Ds. Iron, Siratik ataxite. 

Dsh. Iron, Shingle Springs ataxite. 

Dt. Iron, Tucson ataxite. 

igh Iron, Hexahedrite. 

Ha. Iron, Granular hexahedrite. 

Hb. Iron, Breccia-like hexahedrite. 

Ho. Stone, Howardite. 

1 Wer Stone, Carbonaceous, spherulitic chondrite. 
M. Iron-stone, Mesosiderite. 

Mg. Iron-stone, Grahamite. 

OQ: Iron, Octahedrite. 


Of. Iron, Fine octahedrite. 
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Off. Iron, Finest octahedrite. 

Offbp. Iron, Breccia-like finest octahedrite. 
Og. Jron, Coarse octahedrite. 

Ogg. Iron, Coarsest octahedrite. 

Oh. Iron, Hammond octahedrite. 

Om. Iron, Medium octahedrite. 

See Iron-stone, Pallasite. 

Pi. Iron-stone, Imilac pallasite. 

Pk. Iron-stone, Krasnojarsk pallasite. 
Sag Iron-stone, Rokicky pallasite. 


LIST OF METEORITES BY STATES 


ALABAMA. 


mma, Lee:Co., H. 32° 37’ N. 85° 32’ W., found 1867. 

Chulafinnee, Cleburne Co., Om. 33° 35’ N. 85° 42’ W.. found 1873. 
Danville, Morgan Co., Cga. 34° 24’ N. 87° 5’ W., fell Nov. 27, 1868. 
Desotoville, Choctaw Co., H. 32° 13’ N. 88° 10’ W., found 1859. 
Deum etry Co., Kc, 32° 33’ N. 87° 12’ W.., fell May 15, 1900. 
Frankfort, Franklin Co., Ho. 34° 30’ N. 87° 52’ W.., fell Dec. 5, 1868. 
Peagnton, Colbert Co., Cgb. 34° 40’ N. 87° 35’ W.., fell Jan. 12, 1907. 
Limestone Creek, Monroe Co., Dc. 31° 34’ N. 87° 30’ W., found 1834. 
mela, Dallas Co., Cc. 32° 25’ N. 87° W., found 1906. 

Summit, Blount Co., Ha. 34° 13’ N. 86° 30’ W., found 1890. 
Oreaieer County, H. 33° so’ N. 87° 15’ W.,. found 1832. 

stones, 5; irons 6; total, 11. Observed falls, 4. 


ARKANSAS. 


Joe Wright Mountain, Independence Co., Om. 35° 43’ N. g1° 27’ W., found 
1884. 

Sabin Creek, Johnson Co., Om., 35° 24’ N. 93° 17’ W., fell March 27, 1886. 

Stones, 0; irons 2; total, 2. Observed falls, 1. 


ARIZONA. 


Genvou Diablo, Coconino-Co., Og. 35° 10’ N. 111° 7’ W., found 189r. 
Coon Butte, Coconino Co., Cib. 35° 10’ N. 111° 7’ W., found 1906. 
fefeson, ima Co,d)t. 32° 112’ N. r10° 35’ W., found 1851. 

Wicaver, Maricopa Co., Dt. 33° 58’ N 112° 35’ W.; found 1898. 
Stones, 1; irons 2; total 4.° Observed falls. o. 


CALIFORNIA. 
mamyom City, Lrinity Co., Og. 40° 35’ N. 123° 5’ W., found 1875. 
Ivanpah, San Bernardino Co.. Om. 35° 30’ N: 115° 28’ W., found 1880. 
Oroville, Butte Co., Om. 39° 18’ N. 122° 38’ W., found 1893. 
San Emigdio Range, San Bernardino Co., Cc., found 1887. 
Shingle Springs, El Dorado Co., Dsh. 38° 43’ N. 120° 53’ W., found 1869. 
Surprise Springs, San Bernardino Co., Om. 34° 12’ N. 115° 54’ W.., found, 


1899. 
Stones, 1; irons, 5; total, 6. Observed falls, o. 
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COLORADO. 


Bear Creek, Jefferson Co., Of. 39° 38’ N. 105° 16’ W., found 1866. 
Franceville, El Paso Co., Om. 38° 48’ N. 104° 35’ W., found 1890. 
Guffey, Park Co., Dr. 38° 45’ N..105° 30° W., found@sga7. 

Russel Gulch, Gilpin Co., Of. 39° 47’ N.. 105° 31” Wi) foundereoge 
Ute Pass, Summit Co., Ogg. 39° 48’ N. 106° 10’ W., found 1894. 
Stones, 0; irons, 5; total, 5. Observed falls, o. 


CONNECTICUT. 


Weston, Fairfield Co., Ccb. 41° 13’ N.=73° 27’ W., fell Decuiaeeneoes 
Stones. 1; Irons, 0; -total. 1. Observed falls, 1. 


GEORGIA 


Canton, Cherokee Co., Ogg. 34° 12’ N. 84° 30’ W., found 1894. 

Dalton, Whitfield Co., Om. 34° 59’ N. 84° 54’ W., found 1877. 
Forsyth, Monroe Co., Cwa. 33° 3’ N. 83° 56’ W.., fell May 8, 1829. 
Hollands Store, Chattooga Co., Ha. 34° 22’ N. 85° 26’ W., found 1887. 
Locust Grove, Henry Co., Ds. 33° 20’ N. 84° 8’ W., found 1859. 
Losttown Creek, Cherokee Co., Om. 34° 10’ N. 84° 32’ W., found 1868. 
Lumpkin, Stewart Co., Cck. 31° 54’ N. 84° 57’ W.., fell Oct. 6, 1869. 
Pickens County, Cck. 34° 30’ N. 84° 28’ W., found. 1908. 

Putnam County, Of. 33° 16’ N. 83° 25’ W., found 1839. 

Thomson, McDuffie Co., Cga. 33° 23’ N. 82° 30’ W., fell Octaeuameaas 
Union County, Ogg. 34° 56’ N. 83° 58’ W., found 1853. 

Stones, 4; irons,7; total, tim Observedsialiq:: 


IDAHO. 


Hayden Creek, Lemhi Co., Om. 45° 0’ N. 113° 45’ W., found 1895. 
Stones, 0; irons, 1; total, 1. Observed falls, o. 


INDIANA. 


Harrison County, Cho. 38° 12’ N. 86° 8’ W.., fell March 28, 1859. 
Kokomo, Howard Co., Dc. 40° 34’ N. 86° 2’ W., found 1862. 
Plymouth, Marshall Co., Om. 41° 20’ N. 86° 18’ W., found 1893. 
Rochester, Fulton Co., Ce: 41° 5’ N: 86° 13’ W., fell Détya rie sa. 
Rushville, Rush Co., Cg. 39° 22’ N. 85° 3" W 4 found ta00. 

South Bend, St. Joseph Co., Pi. 41° 40’ N. 86° 15’ W., found 1893. 
Stones, 3; iron-stones, 1; irons, 2; total, 6. Observed falls, 2. 


IOWA. 
Estherville, Emmet Co., M. 43° 24’ N. 94° 50’ W.., fell May 10, 1879. 
Forest City, Winnebago Co., Ccb. 43° 17’ N. 93° 38’ W., fell May 2, 1890. 
Homestead, Iowa Co., Ceb. 41° 39’ N. 91° 32° W.., fell Febiiagaa aes 
Marion, Linn Co., Cwa. 41° 57’ N. 91% 34” W,, fellivebvagmranas 
Stones, 3; iron-stones, 1; irons,o; total,4. Observed falls, 4. 


KANSAS. 
Admire, Lyon Co., Pr, 33° 0’ N. 96° 5’ W., found r89r. 
Brenham, Kiowa Co., Pk. 37° 38’ N. 99° 13’ W., found 1885. 
Elm Creek, Lyon Co., Cco. 38° 40’ N. 96° 5’ W., found 1906. 
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Farmington, Washington Co., Csa. 39° 48’ N. 97° 5’ W., fell June 25, 1890. 
Jerome, Gove Co., Cck. 38° 47’ N. 100° 14’ W.., fell Apr. 10, 1894. 

Long Island, Phillips Co., Ck. 39° 56’ N. 99° 34’ W., found 18or. 

Modoc, Scott Co., Cga. 38° 30’ N. 100° 55’ W., fell Sept 2, 1905. 

Ness County, Cib. 38° 30’ N. 99° 37’ W., found 1897. 

Oakley, Logan Co., Ck. 38° 55’ N. 101° o’ W., found 1895. 

Ottawa, Franklin Co., Cho. 38° 37’ N. 95° 18’ W., fell Apr. 9, 1896. 
Prairie Dog Creek, Decatur Co., Cck. 39° 42’ N. 100° 24’ W., found 1893. 
Saline, oneridan Co., Cck. 39° 22’ N. 100° 27’ W.., fell Nov. 15, 1898. 
Beate cout Co., 38° 30’ N. 100° 55’ W., found 1905. 

Tonganoxie, Leavenworth Co., Om. 39° 8’ N. 95° 7’ W., found 1886. 
Waconda, Mitchell Co., Ccb. 39° 20’ N. 98° 10’ W., found 1873. 

Stones, 12; iron-stones, 2; irons, 1; total 15. Observed falls, 5. 





KENTUCKY. 


Sarmimormace, bath Co., Cia. 38° 2’ N. 83° 37’ W., fell Nov. 15, 1902. 
Casey County, Og: 37° 20’ N. 84° ss’ W., found 1877. 

Cynthiana, Harrison Co., Cg. 38° 24’ N. 84° 16’ W., fell Jan. 23, 1877. 
Eagle Station, Carroll Co., Pr. 38° 37’ N. 85° 0’ W., found 1880. 
Frankfort, Franklin Co., Om. 38° 7’ N. 84° 57’ W., found 1866. 
Kenton County, Om. 38° 40’ N. 84° 29’ W., found 1889. 

La Grange, Oldham Co., Of. 38° 37’ N. 85° 25’ W., found 1860. 
Marshall County, Om. 36° 50’ N. 88° 17’ W., found 1860. 

Mount Vernon, Christian Co., Pk. 36° 50’ N. 87° 28’ W., found 1868. 
Nelson County, Ogg. 37° 48’ N. 85° 27’ W., found 1860. 

Salt River, Bullitt Co., Off. 37° 56’ N. 85° 54’ W., found 1850. 
Scottsville, Allen.Co., H. 36° 45’ N. 86° 10’ W., found 1867. 
Smithland, Livingston Co., Db. 37° 18’ N. 88° 17’ W., found 1839. 
Williamstown, Grant Co., Om. 38° 35’ N. 84° 30’ W., found 1892. 
Stones, 2; iron-stones, 2; irons, 10; total, 14. Observed falls, 2. 


MAINE. 


Andover, Oxford Co., Cc. 44° 36’ N. 70° 47’ W., fell Aug. 5, 1898. 
Castine, Hancock Co., Cwa. 44° 24’ N. 68° 48’ W., fell May 20, 1848. 
Nobleborough, Lincoln Co:, Ho. 44° 4’ N. 60° 28’ W., fell Aug. 7, 1823. 
Searsmont, Waldo Co., Cc. 44° 22’ N. 69° 12’ W.., fell May 21, 1871. 
Stones, 4; irons, 0; total, 4. Observed falls, 4. 


MARYLAND. 
Emmitsburg, Frederick Co., Om. 39° 43’ N. 77° 20’ W., found 1854. 
Lonaconing, Allegheny Co., Og. 39° 28’ N. 79° 2’ W., found 1888. 
Samemoy, Charles Co., Cc. 38° 25’ N. 77° 12’ W., fell Feb. 10, 1825. 
Stones, i; irons, 2; total, 3. ‘Observed falls, 1. 


MICHIGAN. 
Allegan, Allegan Co., Cco. 42° 34’ N. 85° 52’ W., fell July 10, 1899. 
Grand Rapids, Kent Co., Of. 42° 59’ N. 85° 42’ W., found 1883. 
Reed City, Osceola Co., Oh. 43° 53’ N. 85° 32’ W., found 1895. 
Stones, 1; irons, 2; total, 3. Observed falls. r. 
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MINNESOTA 
Arlington, Sibley Co., Om. 44° 30’ N. 93° 56’ W., found 1894. 
Fisher, Polk Co., Cia. 47° 48’ N. 96° 49’ W., fell April 9, 1894. 
Stones. 1; irons, 1; total,2. Observed falls, 1. 


MISSOURI. 
Billings, Christian Co., Om. 37° 5’ N. 93°28’ W., found 190g. 
Butler, Bates Co., Off. 38° 18’ N. 94° 25’ W., found 1874. i 
Cape Girardeau, Cape Girardeau Co., Cc. 37° 13’ N. 80° 32" Wap teimeretieemn ds 

1846. 

Central Missouri, Ogg. Central portion of state, found 1855. 
Little Piney, Pulaski Co., Cc. 37° 55’ N. 92° 5” W.., fell BeD era yeceaee 
Mincy, Taney Co., M. 36° 35’ N. 93° 7’ W., found 1856. 
Saint Francois County, Og. 37° 55’ N. g0° 36’ W., found 1863. 
Saint Genevieve County, Of. 37° 47’ N. 90° 22’ W., found 1888. 
Warrenton, Warren Co., Cco. 38° 44’ N; 91° 12’ W., tell Janeeapugege 
Stones,.3; iron-stones, 1; irons, 5; total, 9. Observed falisaaay 


MONTANA. 


Illinois Gulch, Deer Lodge Co., Dn. 46° 30’ N. 112° 32” W., fell 1807. 
Stones, 0; irons, 1; total, 1. Observed falls, o. 


NEBRASKA. 
Ainsworth, Brown Co., Om. 42° 30’ N. 99° 50’ W., found 1907. 
Mariaville, Rock Co., Iron, 42° 45’ N. 99° 25’ W., desc. 1897. 
Ponca Creek, Boyd Co., Ogg., desc. 1863. 
Redwillow County, Iron, desc., 1897. 
York, York Co., Iron, 40°.527 N:-97, 635 W., toundste 7s 
Stones, 0; irons,’ 5; .total.5.0" O beervermalis..c: 


NEVADA. 


Quinn Canyon, Nye Co., Om. 38° 30’ N. 115° 20’ W., found 1908. 
Stones, 0; irons, 1; total, 1. Observed falls, o. 


NEW JERSEY. 


Deal, Monmouth Co., Ci. 40° 14’ N. 74° 1’ W., fell Aug. 14, 1829. 
Stones, r; irons;,.o;’ totalv1. Obsemvedsialls.er. 


NEW MEXICO. 


Costilla, Taos Co., Om. 36% 50’ N. 105° 13” W., found seam 

El Capitan, Lincoln Co., Om. 33° 30’ N. 105° 30’ W., found 1893. 

Glorieta Mountain, Santa Fe Co., Om. 35° 22’ N. 105° 50’ W., found 1884. 
Luis Lopez, Socorro Co., Om. 34° 0’ N. 107° o’ W., found 1896. 

Oscuro Mountains, Socorro Co., Og. 33° 45’ N. 107° 20’ W., found 1895. 
Sacramento Mountains, Otero Co., Om. 32° 32’ N. 105° 20’ W., found 1896. 
Stones, 0; irons, 6; total6. Observed falls, o. 


NEW YORK. 


Bethlehem, Albany Co., Cck. 42° 6’ N. 73° 47’ W., fell Aug. 11, 1859. 
Burlington, Otsego Co., Om. 42° 40’ N. 75° 8’ W., found 1819. 
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Gampria,; Niagara Co,. Of. 43° 13’ N. 78° 45’ W., found 1818. 

Seneca Falls, Seneca Co., Om. 42° 57’ N. 76° 58’ W., found 1850. 
Tomhannock Creek, Rensselaer Co., Cgb. 42° 52’ N. 73° 36’ W., found 1863. 
Srotes, 2; irons, 3; total, 5. Observed falls, 1. 


NORTH CAROLINA. 


Asheville, Buncombe Co., Om. 35° 36’ N. 82° 31’ W., desc. 1839. 

Black Mountain, Buncombe Co., Og. 35° 53’ N. 80° 3’ W., found 1839. 
Bridgewater, Burke Co., Of. 35° 45’ N. 81° 53’ W., found 1890. 

Castalia, Nash Co., Cgb. 36° 4’ N. 78° 4’ W.., fell May 14, 1874. 

Colfax, Rutherford Co., Om. 35° 18’ N. 81° 45’ W., found 1880. 

Gross Roads, Wilson Co., Cg. 35° 38’ N. 78° 7’ W., fell May 24, 1892. 
Deep Springs, Rockingham Co., Db. 36° 20’ N. 79° 35’ W., found 1846. 
Duel Hill, Madison Co., Og. 35° 51’ N. 82° 44’ W., found 1873. 

Ferguson, Haywood Co., Stone, 35° 36’ N. 83° 0’ W., fell July 18, 1889. 
Piows, Gabarrus Co., Cga.35° 18’ N. 80° 33’ W.., fell Oct. 31; 1840. 
Forsyth County, Dn. 36° 8’ N. 80° 20’ W., found 1895. 

Guilford County, Om. 36° 4’ N. 79° 48’ W., desc. 1822. 

Hendersonville, Henderson Co., Cc. 35° 19’ N. 82° 28’ W., found rgor. 
Jewel Hill, Madison Co., Of. 35° 49’ N. 82° 45’ W., found 1854. 

Lick Creek, Davidson Co., H. 35° 40’ N. 80° 12’ W., found 1879. 

Linville, Burke Co., Dl. 35° 48’ N. 81° 55’ W., found 1882. 

Murphy, Cherokee Co., H. 35° 6’ N. 84° 2’ W., found 1899. 

Persimmon Creek, Cherokee Co., Offbp. 35° 3’ N. 84° 4’ W., found 1893. 
Smith’s Mountain, Rockingham Co., Of. 36° 32’ N. 79° 58’ W., found 1863. 
Stones, 5; irons, 14; total, 19. Observed falls, q. 


NORTH DAKOTA. 
Jamestown, Stutsman Co., Of 46° 42’ N. 98° 34’ W., found 1885. 
Niagara, Grand Forks Co., Og. 47° 58’ N. 97° 52’ W., found 1879. 
Stones, 0; irons, 2; total, 2. Observed falls, o. 


OHIO. 
Anderson Township, Hamilton Co., P. 39° 10’ N. 84° 18’ W., desc. 1884. 
Cincinnati, Hamilton Co., Ds. 39° 7’ N. 84° 29’ W., desc 1898. 
Hopewell Mounds, Ross Co., Om. 39° 10’ N. 83° 20’ W., desc. 1902. 
New Concord, Guernsey Co., Cia. 39° 58’ N. 81° 44’ W., fell May 1, 1860. 
Pricetown, Highland Co., Cw. 33° 11’ N. 83° 44’ W., fell Feb. 13, 1893. 
Wooster, Wayne Co., Om. 40° 48’ N. 81° 58’ W , found 1858. 
Stones, 2; ironstones, 1; irons, 3; total, 6. Observed falls, 2. 


OREGON. 


Port Orford, Curry Co., P. 42° 46’ N. 124° 28’ W., found 1859. 
Willamette, Clackamas Co., Om. 45° 22’ N. 122° 35’ W., found roo2. 
Stones, 0; ironstones, 1; irons, 1; total, 2. Observed falls, o. 


PENNSYLVANIA. 


Bald Eagle, Lycoming Co., Om. 41° 12’ N. 77° 5’ W., found 1891. 
Mount Joy, Adams Co., Ogg. 39° 44’ N. 77° 20’ W., found 1887. 
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Pittsburg, Allegheny Co., Ogg. 40° 27’ N. 79° 57’ W., found 1850. 
Shrewsbury, York Co., Om. 39° 45’ N. 76° 35’ W., found 1907. 
Stones, 0; irons, 4; total, 4. Observed falls, o. 


SOUTH CAROLINA. 


Bishopville, Sumter Co., Chla. 34° 12’ N. 80° 18’ W., fell Mar. 25, 1843. 
Chesterville, Chester Co., Dn. 34° 42’ N. 81° 15’ W., found 1847. 
Laurens County, Off. 34° 30’ N. 82° 14’ W., found 1857. 

Lexington County, Og. 33° 57’ N. 81° 18’ W., found 1880. 

Ruft’s Mountain, Newberry Co., Om. 34° 15’ N. 81° 21’ W., found 1844. 
Stones, 1;. irons, 4; total, 5. Observed falls, 1, 


SOUTH DAKOTA. 


Bath, Brown Co., Ccb. 45° 27’ N. 98° 10’ W.., fell Auge 20; nega. 
Fort Pierre, Stanley Co., Om. 44° 23’ N. 100° 46’ W . found 1856. 
Stones, 1; irons, 1; total, 2. Observed falls, 1. 


TENNESSEE. 


Babb’s Mill, Greene Co., Db. 36° 18’ N. 82° 54" W., found te4ee 
Carthage, Smith Co., Om. 36° 20’ N. 85° 56’ W.. found 1844. 
Charlotte, Dickson Co., Of. 36° 13" N: 897° 20" Well Agee 
Cleveland, Bradley Co., Om. 35° 8’ N. 84° 53’ W., found 1860. 
Coopertown, Robertson Co., Om. 36° 25’ N. 87° o’ W., found%1860. 
Cosby Creek, Cocke Co., Og. 35° 48’ N. 83° 15’ W., found 1837. 

Crab Orchard, Cumberland Co., Mg. 35° 53’ N. 84° 48’ W., found 1887. 
Drake Creek, Sumner Co., Cwa. 36° 18’ N. 86° 34’ W., fells Mayigwea7e 
Jackson County, Om. 36° 25’ N. 85° 37’ W., found 1846. 

Jonesboro, Washington Co., Of. 36° 16’ N. 82° 30’ W., found 1891. 
Morristown, Hamblen Co., Mg. 36° 9’ N. 83° 24’ W., found 1887. 
Murfreesboro, Rutherford Co., Om. 35° 50’ N. 86° 20’ W., found 1847. 
Petersburg, Lincoln Co., Ho. 35°.20’ N.86° 38’ W., fell Augy ereiaees 
Smithville, Dekalb Co., Og. 35° 55’ N. 85° 46’ W., found 1840. 
Tazewell, Claiborne Co., Off. 36° 27’ N: 83° 48’ W., foundszsaa: 
Wallens Ridge, Claiborne Co., Og. 36° 30’ N. 83° 30’ W., found 1887. 
Stones, 2; ironstones, 2; irons, 12; total, 16. Observed falls, 3: 


TEXAS. 


Bluff, Fayette Co.. Ckb. 29° 52’ N. 96° 48’ W., found 1878. 
Carlton, Hamilton Co., Off. 31° 50’ N. 98° 10’ W., found 1887. 
Denton County, Om. 33° 14’ N. 97° 8’ W. found 1856. 

Estacado, Crosby Co., Cka. 33° 35’ N. 101° 30’ W., found 1906. 
Fort Duncan, Maverick Co., H. 28° 35’ N. 100° 24’ W., found 1852. 
Iredell, Bosque Co., H. 32° §3’ No 97° 52” W., found=t8oa. 

Kendall County, Hb. 29° 24’ N. 98° 30’ W., found 1887. 
MacKinney, Collin Co., Cs. 33° 9’ N. 96° 45’ W., found 1870. 

Mart, McLennan Co., Off. 31° 10’ N. 96° 45’ W., found 18098. 

Pipe Creek, Bandera Co., Cka. 29° 43’ N. 98° 56’ W., found 1887. 
Red! River; Om.32° 7° Neos ts, Weenie none 

san Angelo, Tom Green Co., Om. 31° 20’ N. 100° 20’ W., found 1897: 
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San Pedro Springs, Bexar Co., Cw. 29° 27’ N. 98° 27’ W., found 1887. 
Travis County, Cs. 30° 20’ N. 97° 29’ W., found 1890. 

Wichita County, Og. 34° 0’ N. 98° 40’ W., found 1836. 

Stones, 6; irons, 9; total, 15. Observed falls, o. 


UTAH. 


Salt Lake City, Salt Lake Co., Cgb. 40° 58’ N. 111° 25’ W., found 186g. 
Stones 1; irons, 0; total, 1. Observed falls, o. 


VIRGINIA. 
Perecourt County, D. 37° 30’ N. 79° 50’ W., found 1850. 
Cranberry Plains, Giles Co., O. 37° 13’ N. 80° 47’ W., found 1852. 
Hopper, Henry Co., Om. 36° 35’ N. 79° 45’ W., found 1889. 
Indian Valley, Floyd Co., Ha. 36° 58’ N. 80° 39’ W., found 1887. 
fetcumond, tenrico Co., Cck. 37° 20’ N. 77° 28’ W.., fell June 4, 1828. 
Staunton, Augusta Co., Om. 38° 14’ N. 79° 1’ W., found 1858. 
Stones, 1; irons, 5; total.6 Observed falls, 1. 


WEST VIRGINIA. 
Greenbrier County, Og. 37° 32’ N. 80° 18’ W., found 1880. 
femme s Creek, Wayne Co., Og. 37° 53” N. 82° 22’ W., found 1883. 
Stones, 0; irons, 2; total, 2. Observed falls, o. 


WISCONSIN. 

Algoma, Kewaunee Co., Om. 44° 30’ N. 87° 30’ W., found 1887. 
fammond, ot. Croix Co., Oh. 44° 55’ N. 92° 22’ W., found 1884. 
Trenton, Washington Co., Om. 43° 20’ N. 88° 12’ W., found 1858. 
Vernon County. Cka., 43° 30’ N. g1° 10’ W., fell Mar. 26, 1865. 
eeones, 1; irons, 3; total, 4. Observed falls, 1. 


WYOMING. 


Silver Crown, Laramie Co., Og. 41° 10’ N. 105° 20’ W., found 1887. 
Stones, 0; irons, 1; total, 1. Observed falls, o. 
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SIDE VIEW OF QUINN CANYON METEORITE. xX 44. 
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ANALYSES OF STONE METEORITES COMPILED 
AND CLASSIFIED. 


BY OLIVER CUMMINGS FARRINGTON. 





The object of this publication is twofold: (1) To give a compilation 
of analyses of stone meteorites of the same nature as that already made 
by the author for iron meteorites.* (2) To use these analyses as a 
basis for the establishment of a quantitative classification. The plan 
on which the analyses have been collected for the first purpose has 
already been described in the introduction to the paper on Analyses of 
Iron Meteorites. The need of such a collection is due to the fact that 
as with the iron meteorites, the last extensive compilation of analyses 
of stone meteorites which was published was that of Wadsworth in 
1884., Since Wadsworth’s compilation a number of excellent analyses 
have been made both of meteorites which have fallen since that time 
and of earlier ones, and the convenience of having these analyses 
grouped together for purposes of reference is obvious. The chief 
difference between the collection by the present writer of the analyses 
of the stone meteorites and that of the iron meteorites is that a more 
rigid selection of the analyses of the stone meteorites has been made. 
Only those analyses which gave satisfactory evidence of being thorough 
and complete have been admitted to the list. On the other hand 
tolerance has been exercised in the admission of analyses which might 
on the whole be complete although obviously containing minor errors. 
The greatest difficulty which has been encountered in including analyses 
in the collection has been that of obtaining mass analyses. It has been 
a common tendency of analysts of stone meteorites to give only analyses 
of separate portions. In order to combine the analyses of the separate 
portions into a mass analysis ‘a reduction of all results to 100 is, of 
course, necessary. The results thus obtained probably often fail to 
accurately represent all the constituents of the meteorite, but on the 

* Analyses of Iron Meteorites Compiled and Classified, Field Col. Mus. Pub. 1907, 
Geol. Ser., Vol. 3, pp. 59-110. 


T Rocks of the Cordilleras; Mem. Mus. Comp. Zool. Cambridge, Mass., 1884, Vol. 
II, pt. 1, pp. XVI-X XXIII. 
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whole no serious error need be involved. To confine reported analyses 
to those which were only stated in the mass form would reduce the 
number materially and fail to represent our true knowledge of the 
chemical composition of meteorites. 

The second purpose for which the grouping of the analyses has been 
made was, as has been stated, to propose a quantitative classification. 
The principles of this classification are the same as those for terrestrial 
rocks proposed by Cross, Iddings, Pirsson, and Washington.* It was 
suggested by Washington in his publication on the Chemical Analyses 
of Igneous Rocks and their Classificationt that such a classification of 
meteorites be made, and the writer held a brief conference with 
Dr. Washington on the subject. The need of such a classification of 
meteorites is, perhaps, even more acute than was the case with terres- 
trial rocks. Of the various classifications of meteorites which have 
been proposed none can be considered quantitative. The classification 
chiefly used for stone meteorites at the present time is that which has 
been gradually evolved through the labors of Rose, Tschermak, Cohen, 
and Brezina. It is presented in its most complete form by Brezina 
in the Catalogue of the Ward-Coonley Collection of Meteorites.t As 
is well known, the groups of this classification are based primarily upon 
structure but also upon mineralogical characters. The stones are 
first subdivided into achondrites, chondrites, and siderolites. The 
achondrites are divided into a number of groups distinguished by 
mineralogical composition. These include the eukrites, chladnites, 
howardites, etc. Among the chondrites the subdivisions are based 
chiefly on color, the groups being designated as white, gray, black, 
intermediate, carbonaceous, etc., with additional divisions according 
to structure giving spherulitic and crystalline. Other subdivisions are 
based upon the presence or absence of veins and breccia-like structure. 
Of these divisions, that according to color cannot be regarded as resting 
upon any important or fundamental character, although it finds some 
sight justification in the fact that the lighter-colored meteorites are 
likely to contain more enstatite than the darker ones. Another weak 
feature of the classification in the view.of the present writer is its failure 
to take account, in any definite way, of the metallic content of me- 
teorites. The metal of meteorites is an important feature which 
should serve as a distinguishing mark. 

So far as the iron meteorites are concerned the present system of 

* Quantitative Classification of Igneous Rocks, Chicago, 1903. 


} U. S. Geological Survey, 1903, Prof. Pap. No. 14, pp. 9 and 61. 
{t Henry A. Ward, Chicago, 1904, pp. 97-101. 
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Brezina is quantitative, as the present writer has shown.* The metallic 
content of the stone meteorites, however, finds little recognition in the 
Brezina system. 

It will be obvious that some modification of the Quantitative 
Classification of terrestrial rocks is necessary in order to fit it for use 
with meteorites. Among these one is due to the impossibility of using 
regional names for the nomenclature of orders, sections, etc., of mete- 
orites. For this reason in designation of the subdivisions the writer 
has used only descriptive adjectives. A group name is given only to 
the last group, the subrang. This name is that of a meteorite as 
nearly representative in composition as possible, preference being 
given, where there is a choice of names, to the better known meteorites. 
Another modification of classification necessary has been on account of 
the abundance of metal in meteorites. This required the formation 
of several subclasses in the classes in which among terrestrial rocks 
but a single subclass exists. Two subclasses are thus required in 
Class IV and four in Class V. As no nomenclature was proposed 
by the authors of the Quantitative Classification which would be 
applicable to more than one subclass, it has been necessary for the 
writer to provide names for the additional subclasses. This has been 
done by coining adjective terms indicating the relative quantities of 
silicates and metal. The adjectives for the five subdivisions are: 
persilicic, dosilicic, silico-metallic, dometallic, and permetallic. As 
will be noted by consulting the tables, most meteorites fall outside of 
the groups of terrestrial rocks. The following groups are similar in 
meteorites and terrestrial rocks: Kedabdekase of terrestrial rocks 
corresponds to Juvinose of meteorites; Wehrlose to Udenose; Argeinose 
to Stawropolose; Maricose to Bishopvillose; and Websterose to Bustose. 
Some minerals not found in terrestrial rocks occur in meteorites. To 
these the writer has given the following abbreviations: troilite, tr; 
oldhamite, of; nickel-iron, nf. As it is occasionally necessary to assume 
the presence of the molecule (Mg, Fe)O in meteorites, the name femite 
and abbreviation mo are proposed for it. The standard minerals as- 
sumed to be present in meteorites and their abbreviations are then as 


follows: 
GROUP I: SALIC MINERALS 


eM Re NR aso wae ake ace noe hs co ee Be 8 gs ©) 
SUE CA Dest A ania) ew £5 he ohocsh «eters dimys. 4 seelecate eld g Z 
Oremeigce. Ko ©. Als Os. 6 SiOs.ticceca cece eee as or 
retain GNA ls Ca... 6 Ot Oo. win gis es eles» eats o> ab F 
Meroeegie a iC) ~ Aly Og ..2 Si Oo... ase es emtine s oe s an 


* Bield Col. Mus. Pub. 1907, Geol. Ser., Vol. 3, p. 108. 
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Leucite, K, 0: Als O03. 4001 OF; Rees eee ee I¢ 
Nephelite, Naz O'. AleOs3% 2:51 Os en een ees ne L 
Kaliophilite; Ks O . Als O22 S51 Os epen ee err ee kp 


GROUP II: FEMIC MINERALS 


Acmite, Nag 0 5 Fes Ox t Avat Osee a een ee ee ac 

Sodium: metasilieate, Nas Oi .51 Oi... ee ee ns 
Potassium metasilicate, Ka Or Oni ee ee ks 
Diopside’ Ga O. (Mp-Fe)100 2.61 0,0 ne di i 
Wollastonite, Ca‘ O S251 Desk ne wo 
Hypersthene, (Mg; Be),Onust Osea ee hy 
Olivine;.2 UMg, Pe) Oi Si Oise ee ol 0 
Akermanite, 4:Ca O'S 2° O10e20. 2 yee am 
Magnetite, FeO’. Fey Os. ea: sca een mt 
Femite,“Mg,;e Oi.-5,, S25 aire er aren en mo 
Chromite; Fe Ov,Cre-Os eee cee om H 
Hematite; Pes Os hilo s ices s Seale eee hm M 
Ilmenitte, FeO .°Ti Os:h0 2 se ee eee il Hh 
Apatite, 3-(3 CaO 2 Pi Os SCal laa eee Rd hk Ce ap 
Trotlite,-Pe $.....'s. 6.2 ake shee tr 
Oldhamite, ‘Ca Si5.5°9 2 See eee oh A 
Schreibersite, (Fes Ni)s Pa foe eee se 
Nickel-iron,.Fé,; Nimsco-4- ee cee eee nf 


The methods of calculating the analyses of meteorites in order to 
determine their place in this classification are the same as those adopted 
for terrestrial rocks by the authors of the Quantitative Classification. 
These are given in detail in their publication. As it may be convenient, 
however, to have the quantitative classification of meteorites so far as 
possible complete in itself, so much of the methods of calculation as is 
deemed necessary is here repeated from the work of the authors of the 
Quantitative Classification.* 


1. Determine the molecular proportions of the chemical components of a rock 
as expressed by the complete analysis, by dividing the percentage weights of each 
component by its molecular weight. 

2. Before undertaking the distribution of the chemical components as mineral 
molecules, small amounts of Mn O and Ni O are to be united with Fe O, and of BaO 
and SrO with CaO; of Cre O; with Fe: O3, unless these unusual components occur 
in sufficient amounts to make their calculation as special mineral molecules desirable. 

3. Establish the fixed molecules by allotting: 

a) to Cre Os, if present in notable amount, Fe O to satisfy the ratio Crz O; : Fe O 

; 1 : 1 for chromite: 

b) to Ti Og enough Fe O to satisfy the ratio Ti O2 : Fe O :: 1:1 for ilmenite. If 
there is excess of Ti Os, allot to it equal Ca O for titanite or perofskite according to 
available silica, to be determined later. If there is an excess of Ti Oy it is to be cal- 
culated as rutile. 

* Loc. cit. pp. 188-195. 
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Geto fr: O; allot enough CaO to satisfy the ratio P, O; : CaO :: 1: 3.33 for 
mative. Allot F or Cl to satisfy Ca O = 0.33 Pe Os; 

d) to F not used in apatite allot Ca O to form fluorite, CaO: F:: 1:2; 

e) to Cl allot Naz O in the ratio Cl, : Naz (O) :: 1 : 1 for sodalite; 

f) to SO; allot Naz O in proportion SO; : Naz O :: 1 : 1 for noselite; 

g) to S allot Fe O in proportion S : Fe (O) :: 2:1 for pyrite; 

h) to C O: in undecomposed rocks allot Ca O in the proportion 1 : 1 for calcite. 
CO, may occur in primary calcite and cancrinite. If these minerals are secondary, 
the CO is to be neglected, since it is understood that analyses of decomposed rocks 
are not available for purposes of classification. 

Having adjusted the minor, inflexible, molecules, there remain the more impor- 
tant but variable silicate molecules, which form the great part of the mineral com- 
position, or norm, of most rocks. 

4. To Al, O; are allotted all the Ky O and Na: O not already disposed of, in the 
proportion of Al, O; : K2O + Na, O::1:1 for alkali feldspathic and feldspathoid 
(lenad) molecules. 

5. With excess of Al, O3, (Ale O3; > K,O + Naz O); 

a) to extra Al; O; allot Ca O in proportion of Al, O; : Ca O :: 1:1 for anorthite 
molecules. 

b) If there is further excess of Aly O; it is to be considered as corundum, Al, O3. 

6. With insufficient Ale O3, (Ale O; < Ke O + Naz O); 

a) Extra Naz O is alloted to Fes O3 in proportion Fe, O3 : Naz O :: 1 : 1 for acmite 
molecules. 

b) If there is still extra Naz O it is set aside for a metasilicate molecule (Naz: Si O;). 

c) When there is an excess of Ky O over Al, O; it is treated in the same manner. 
It is an extremely rare occurrence. 

7. In working with reliable analyses in which Fez O; and Fe O have been correct- 
ly determined: 

a) To Fe, Os is allotted excess of Naz O under conditions 6, a). 

b) To remaining Fe, O; is allotted available Fe O in equal proportions for mag- 
netite. 

c) If there is any excess of Fe O; it is calculated as hematite. 

Analyses in which all the iron has been determined in one form of oxidation, 
when it occurs in two, are of little value when considerable iron is present. When 
the amount of iron is very small the analyses may still be used as a means of classify- 
ing the rock. For this purpose all the iron, if given as ferric oxide, is to be calculated 
as Fe O, except that necessary to be allotted to Naz O for acmite, and then used as below. 

8. a) Extra CaO after the foregoing assignments is allotted to (Mg, Fe) O in 
proportion Ca O : (Mg, Fe) O :: 1:1 for diopside molecules. 

In all molecules where (Mg, Fe) O is present, Mg O and Fe O are to be used in 
the same proportions in which they are found after Fe O has been allotted to the 
molecules previously mentioned. That is, they are to be introduced into diopside, 
hypersthene, and olivine with the same ratio between them. 

b) If there is still an excess of Ca O it is to be set aside for calcium metasilicate 
(Ca Si Os) or subsilicate (4 Ca O . 3 Si Oz), equivalent to wollastonite or akermanite. 
Such extra Ca O will in most cases actually enter garnet, an alferric mineral. 

9. With insufficient Ca O, (CaO < (Mg, Fe) O); 

a) Extra (Mg, Fe) O is to be set aside for metasilicate or orthosilicate, hypers- 
thene or olivine, according to the amount of 51 O» present. 
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The allotment of Si Oz to form silicates begins with the bases which occur with 
silica in but one proportion, and is carried on as follows: 

10. To Zr Oz allot Si O2 in proportion of 1 : 1 for zircon. 

ity) Loder ane Al OM in anorthite is allotted equal Si O, to form Ca O.Al, 
O3.2 S1 Or. 

12. To CaO and (Mg, Fe) O in diopside is allotted equal Si O2 to form Ca O. 
(Mg, Fe) O.2 Si Or. 

13. To Naz: O and Fe, O; in acmite is allotted Si O2 to form Naz O.Fe2 O3.4 Si Oo. 

14. To Nay O (or K, O) set aside for metasilicate molecules allot 5i O2 to form 
Nag O.Si O2 or Ky O.Si Or. 

15. To Na: O and Al, O; in sufficient amount to form with Na Cl sodalite, or 
with Naz SO, noselite, is allotted Si O2 to satisfy the formulas : 3 (Na O.Al, Os 2Si 
O.).2 Na Cl, sodalite, 2 (Naz O.Als O3.2 Si Oz). Nae SO, noselite. 

16. To CaO set aside for wollastonite or akermanite is allotted tentatively 
Si O2 to form wollastonite (Ca O.Si1 Oz). 

17. To extra (Mg, Fe) O is allotted Si O2 to form orthosilicate, olivine (2 (Mg, 
Fe) O.Si Oy). 

18. To Al, O; and K,O + Naz O is allotted SiO. to make the polysilicates, 
orthoclase and albite, Ky O.Al, O3.6 Si O2 and Naz O. Aly O3.6 Si Or. 

a) If there is an excess of Si Op: it is added to the orthosilicate of (Mg, Fe) O to 
raise it to the metasilicate (Mg, Fe) O.Si Og. If Si Os is insufficient to convert all 
the olivine into hypersthene it is distributed according to the following equations: 


x + y = molecules of (Mg, Fe) O. 
x 2 = available Si Or. 


y fat 
where x = hypersthene, fe olivine molecules. 


b) Further excess of Si O2 is to be allotted to Ti O2 and Ca O to form titanite. 
These constituents remain as perofskite when there is no excess of Si Ox. 

c) Further excess of Si O2 is reckoned as quartz. 

19. If there is insufficient Si O2 to form polysilicate feldspar out of all the K, O 
and Naz O with Al, Os: 

a) To Ky O.Alz O; is allotted tentatively enough Si O2 to form polysilicate, ortho- 
clase (K» O.Al: O3.6 Si O2) and the remaining Si Oy, is distributed between albite and 
nephelite molecules by means of the equations: 


x + y = molecules of Naz O. 
6x + 2y = available Si Ox. 
where x = albite, and y = nephelite molecules. 

b) If the available Si O2 in case 15, a) is insufficient to form nephelite with the 
Naz O, then enough Si Oz is first allotted to the Naz O to form nephelite and the re- 
maining Si O2 is distributed between orthoclase and leucite molecules by means of the 
equations: 

x + y = molecules of K. O. 
6x + 4y = available Si Ox. 
where x = orthoclase, and y = leucite molecules. 
20. If there is insufficient Si O2 to form leucite and nephelite with olivine it is 


necessary to reduce a sufficient number of molecules to form the subsilicate aker- 
manite, 4Ca O.3 Si Or. 
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a) In case there is no wollastonite this is done after distributing Si O, tentatively 
to form leucite, nephelite, and olivine, and noting the deficit of Si O. by means of the 
equation: 

ie e of the deficit of Si Ov. 
y = molecules of akermanite. (4 Ca 0.3 Si O:). 


Ca O is to be taken from diopside, and the Mg O and Fe O so liberated are to be cal- 
culated as olivine. 

b) In case an excess of Ca O has been set aside for wollastonite this is first con- 
verted to akermanite by means of the equations: 


y = the deficit of Si Ox. 
y = molecules of akermanite (4 Ca O.3 Si Oz). 


c) If there are not sufficient molecules of wollastonite to satisfy the deficit of 
silica, recalculate the molecules of diopside and wollastonite so as to make olivine, 
diopside, and akermanite by means of the formule: 


2x + 3 +== available Si Ox. - 


x + 4y = molecules of Ca O. 
x+2 = molecules of Mg O + Fe O. 


where x = molecules of new diopside, y = molecules of akermanite (4 Ca 0.3 Si Oz), 
and z = molecules of olivine. 

21. If there is still not enough Si Oz, all the Ca O of the diopside and wollastonite 
must be calculated as akermanite, the (Mg, Fe) O being reckoned as olivine and the 
Kz O distributed between leucite and kaliophilite by the equations: 


x+y = molecules of K. O. 
4x + 2y = available Si Os. 


where x is Kz O in leucite and y = Kz O in kaliophilite. 

22. In case there is insufficient Si O2 and an excess of Aly O3 and (Mg, Fe) O, 
which might form aluminum spinel, an alferric mineral, the excess of Al, O; is to be 
calculated as corundum, and the uncombined (Mg, Fe) O is to be estimated as femic 
minerals, being placed with the nonsilicate, mitic group, magnetite, ilmenite, etc. 


GLOSSARY 
A 


Alkalicalcic. Having salic alkalies and salic lime present in equal or nearly equal 
Ko OS a Nae / 5 ie 


amounts. ————_-_ < - >. 


Ca O' 3 5 
iy 


Calcimiric. Equally calcic and miric, or nearly so. MgO + FeO O + FeO 5 3 


NG < eee 


Class. Division of igneous rocks based on the relative proportions of salic and femic 
standard minerals. 


D 
Do- (or dom) Prefix indicating that one factor dominates over another within the 
ratios lcande 
I 5 


Docalcic. Dominantly calcic. Of salic minerals when CaO’ dominates over 
Ke O' + N&O" - 3 I 


K, O’ + Naz O’. ; ->—. Of femic minerals when Ca O” 
Cai 5 v4 
Meg Ope Osea eet 
dominates over Mg O + Fe O. Ga deel at 5 & ay. 


Dofelic. Dominantly felic, having normative feldspar dominant over normative 


SHOE esti 5. 
F Say 


Dofemane. Class IV of igneous rocks, having femic minerals dominant over salic, 


Sal 3 I 
. Fem : 5 ‘i oe 


quartz or lenads. 





Dofemic. Dominantly femic, having femic minerals dominant over salic. 


ee iets a 
Fem ~ 5 % 


Doferrous. Dominantly ferrous, having Fe O dominant over Mg O. 








Domagnesic. Dominantly magnesic, having Mg O dominant over Fe O. 
IM gOS fe ee 
Red, sme uae 
Domalkalic. Dominantly alkalic; of salic minerals when Ky O’ + Na: O’ dominates 
SUSE ae a < “55. Of femic minerals when K, O” + 
Ca O I a 
Naz O” dominates over Mg O + Fe O + Ca O”. 
MgO + FeO + CaO" 351 
Ky O” + Naz O” 5 ype 
ZOZ 





over Ca O’. 
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Domiric. Dominantly miric, having Mg O + Fe O dominant over Ca O”. 


MgO + Fe O yk Set 
CAs"? = I as ae 
Domirlic. Dominantly mirlic, having MgO -+FeO+ CaO” dominant over 


MgO + FeO + CaO" 705 
K, O + Naz O” I aa 
Domitic. Dominantly mitic, having mitic minerals (magnetite, hematite, ilmenite, 


titanite, etc.) dominant over polic minerals (pyroxene, olivine, akermanite). 


K, ON + Naz ia 














EA WS ee I 
Se pe et ak ee 
sy 
Domolic. Dominantly olic, having normative olivine and akermanite dominant 
: Nes 3 I 
over normative pyroxenes. — < ~ >—. 
py O 5 7 
Dopolic. Dominantly polic, having polic minerals (pyroxene, olivine) dominant 
over mitic minerals (magnetite, ilmenite, etc.). =e < a > a 
Dopotassic. Dominantly potassic, having K, O dominant over N ae O. 
K, O 7 5 
SOYeS eee 
Dopyric. Dominantly pyric, having normative pyroxene dominant over normative 
olivine and akermanite. bs < Z = 2% 
. O I 3 
Doquaric. Dominantly quaric, having normative quartz dominant over normative 
ees 5. 
feldspar. F aS ; > a 
Dosalic. Dominantly salic, having the salic minerals dominant over the femic. 
Sal 
oe 
Fem I 3 


Dosodic. Dominantly sodic, having Naz O dominant over K;z O. 
K, O 3 I 


Na, O pecas es, 





13) 


Extreme. Said of a factor that is present alone or in amount greater than 7:1 of 
the other factor. 
F 


Felic. Having the properties of, or containing, the feldspars. 

Fem. Term mnemonic of the second group of standard minerals, including non- 
aluminous ferromagnesian and calcic silicates, silicotitanates and non-siliceous 
and non-aluminous minerals. 

Femic. Having the character of, or belonging to, the second (fem) group of standard 
minerals. 

L 


Len. Syllable mnemonic of leucite and nephelite, including sodalite and noselite, 
the feldspathoids. 
Lenad. One of the standard minerals, leucite, nephelite, sodalite or noselite. 
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Magnesiferrous. Equally magnesic and ferrous, or nearly so. 


Me Or Seng 
Fe Oh ee 


Mir. Syllable mnemonic of magnesia and ferrous iron. 

Miric. Characterized by presence of Mg O and Fe O. 

Mirl. Syllable mnemonic of magnesia, ferrous iron, and lime. 

Mirlic. Characterized by presence of Mg O, Fe O, and Ca O. 

Mit. Syllable mnemonic of magnetite, ilmenite, and titanite, and including all 
minerals of the second subgroup of femic minerals. 

Mitic. Adjective referring to the above mentioned minerals. 

Mode. The actual mineral composition of a rock. Opposed to norm, with which 
it may or may not coincide. 








O 


Ol. Syllable mnemonic of olivine, embracing also akermanite. 

Olic. Having the proportions of, or containing, normative olivine or akermanite. 

Order. A division of Subclass based on the relative proportions of the standard 
mineral subgroups in the preponderant group. 


if 


Per- Prefix to indicate that a factor is present alone, or in extreme amount; that 


is, its ratio to another factor is > es 


Peralkalic. Extremely alkalic. Of salic minerals when K, O’ + Naz O’ is more 


than seven times CaO’. gs Ee DLC WES 
\ Ca O I 


K, O”’ + Naz O” is more than seven times Mg O + FeO + Ca O”. 
Mg O + FeO + Ca O” ck 
K, O”" + Na, O” sf 
Percalcic. Extremely calcic. Of salic minerals when Ca O’ is more than seven 
K, O’ “Na Oe 
CaO! ry) 


Of femic minerals when 


times K, O’ + Na, O’. Of femic minerals when Ca O” 


MgO +FeQ UL 





is more than seven times Mg O + Fe O. 








CaO ae 
Perfelic. Extremely felic. When normative feldspar is more than seven times the 
: L 
normative quartz or lenads. Lote < os 

Perfemane. Class V of igneous rocks, having femic minerals extremely abundant. 
Sal = I 
Festiely 275) 

Perfemic. Extremely femic. Having femic minerals more than seven times the salic. 
Sal e ah 
Fem gangs 

Perferrous. Extremely ferrous. When Fe O is more than seven times Mg O. 
Mo Gear 





Fe O = a 
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Permagnesic. Extremely magnesic; having Mg O more than seven times Fe O. 
Mea? 


POs 
Permiric. Extremely miric; having Mg O + FeO more than seven times Ca Os 
MgO + FeO = va 
4 OY ie 
Permirlic. Extremely mirlic; having MgO + Fe O+ CaO” more than seven 
Mg O + FeO + Ca O” wads 
K, O” + Naz O” ta 
Perolic. Extremely olic; having olic minerals (olivine, akermanite) more than 


: : : B I 
seven times the pyric minerals (pyroxenes). O < 
Perpolic. Extremely polic, having polic minerals (pyroxenes, olivine, akermanite) 
more than seven times the mitic minerals (magnetite, ilmenite, titanite, hematite, 








times Ke O”’ + Na, O”. 





Puy oly 
etc.). Va > .: 
Perpotassic. Extremely potassic, having K» O’ more than seven times Na: O’. 
SAE ee 
Nag O iI 
Perpyric. Extremely pyric, having pyric minerals (pyroxenes) more than seven 
times the olic minerals (olivine, akermanite). rey e, £. 
Perquarfelic. Extremely quarfellenic; having normative quartz, feldspar, and 
feldspathoids more than seven times corundum and zircon. ae > L. 
Perquaric. Extremely quaric; having normative quartz more than seven times the 
normative feldspar. £ > f. 
Pol. Syllable mnemonic of the femic silicates pyroxenes and olivine, including 


akermanite. 
Polic. Characterized by the presence of the femic silicates. 
Polmitic. Having equal or nearly equal amounts of polic and mitic minerals. 
oO 5 3 
M an 3 = 5 
Pyr. Syllable mnemonic of pyroxenes. 
Pyrolic. Having equal, or nearly equal amounts of normative pyroxene and olivine 


or akermanite. = < 5 > a: 


AEs 5 , 


Q 


Quar. Syllable mnemonic of quartz. 
Quardofelic. Having felic minerals (feldspar) dominant over normative quartz. 


pS: 
“ees 


Quarfelic. Having equal or nearly equal amounts of normative quartz and feldspars. 


DELS 3 
i >, 
Pees 5 
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R 


Rang. (Old form of rank.) Division of Order based on the character of the chemical 
bases in the preponderant group of standard minerals. 


S 


Sal. Syllable mnemonic of the silico-aluminous non-ferromagnesian group of 
standard minerals, including quartz, feldspars, lenads, corundum and zircon. 
Salfemane. Class III of igneous rocks; having salic and femic minerals in equal or 





; sal 5 3 
nearly equal proportions. eee < 3 > = 
Salfemic. Having salic and femic minerals in equal or nearly equal amounts. 
S 
sie eh SS. 
Fem 9 5 
Salic. Having the characters of, or belonging to, the first (sal) group of standard 


minerals. 
Section. Subdivision of any of the other taxonomic divisions from Class to Subgrad. 
Subrang. Division of Rang, based on the character of the chemical bases in the 
preponderant mineral subgroup used in forming Rang. 


In order to still further indicate the manner 1n which the calculations 
upon which the place of each meteorite in the classification is based 
are made, two examples of such calculations are here given. The first 
illustrates the calculation of the mineral components which characterize 
the great majority of the stony meteorites, the analysis chosen for the 
calculation being one of the Allegan meteorite made by Stokes. 

In the second example is shown the manner of adjusting silica among 
the different minerals after a preliminary calculation has indicated 
that too little silica is present to form the more highly siliceous ones. 
The analysis is one of Felix made by Fireman. 
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EXAMPLE I 


ALLEGAN 
Proc. Washington Acad. Sci. 1900, 2, 51 


Per Cent. | Mol. | Apat.| Ilm. | Chrom.|Orth.| Alb. | An. | Diop.| 8®™']uyp. loliv. 


2 OF Sean Ba-95 41 583 |. - Mes a 124), GOs 24 22 |459 |262 |197 
Pilg Oat cc's 2.55 A ne ze Re BML aCe hie: . Teast eee 
etal emis. 53 a eae, oe 5) ya Meee oA 7% 

ie LE eee Sear TLS | os). I 3 ‘aa oe ey 

Nar GI tes le .18 <4 ue te xfs Prat tae II |656 |262 |394 
Cd 0 eee mie007). 550) .: hs a sean fected x 

eG). et) 1273 RO eee fe: oA ES tod 04 ©, II 

Nae Osa. .66 CO peo if at Lah bold 8 ong re fen 

TSE ese ey naa 7a ae ah ie Dab lobe J 

SES Pee 25 oes ie 46 ; 

LEE War, bes .08 eee I 

Pawecack 21.09 Ath dager me 

Latins ee pee 1.81 Ae 

CSO an as .05 : 

SU Sear: .OI oe 

FSS RA h 5.05 uf 

Pe Opiarnat 27 Ba. 2 

RHATi ee ee ok as 100.00 


x + y = 656 (Mg. Fe) O 
x += = 459 SiO, 

















x = 262 
y = 394 
Formula Mol. Wt. Norm 
Ke O.Al, O3.6 Si O2.. 2X 556 =orthoclase = I.II 
Naz O.Al, 03.6 Si O2. II X 524 = albite 2 Gh. 76eER 10,21 «Sal'io,21. 
a One 32. Oy.,. 12 X.278 =anorthite. = 3.34 
Cad OY Oana a. teal tO 
Me Oot, c.. « 9 X 100 + = diopside = 2.44 
Re. 0 Su Oss. =. +: ox 132 Pp 
\ 20 T! 
Cok st! ae pre t= ; Sas P+0O) 
Phe Omens. sot. 46. X 1324 ~ hypersthene = 27 .67 59.90 | 
2Me O57 O,..... <v4-Eb © Gli eer xe 
2 Fett Ov... Oe 1 O22 i ts ene 29.79 O Fem 
52 0 2.5 0 So 3.X 224 =chromite = .67 {M .82 | 89.45 
Be EV Aaya ars <5, +s I X 152 = ilmenite =) 15 
LENG lsd 6 or 2X 310 = apatite aa sy 
CONSE We Aas sass = troilite pe SOG. A 2n0 73 
eee ate Cad. «+ - = nickel-iron = 23.06 
99.66 
Perfemic Dosilicic Perpolic Pyrolic 
remo PON | 60772 07 ..5. PO° 59:00. 7. RP _ 30.11 (5. 3 
oS =, = Sr et eee oe 
Pem’ 89.45 7 A 74 ge Ss OI te .82 pet) SOUR Ta eS 
Permirlic Permiric Domagnesic 
CaO+MgO+FeO 690.7 MgO+FeO_667_7 Mg O/_ 550-7. 5. 





Naz O \ Sandee es Ca O py, Seay (PAO n OU em a aia 
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EXAMPLE II 
FELIX 
Proc. U.S. Nat. Mus. Igo1, 24, 197 
Tentative Final 
Per Cent.} Mol. |Chromite/Leuc.| Nep.} An. | ——————|Deficit} Ak. }———_—— 
Diop.| Oliv. Diop:|Olv. 
Dt Oe meer 33-57 | 560 4. | 20 | 40 |154 1437.) "O05 )057eeecen 467 
PWNS NORE Jol a 3°22 31 Rha ges ly o28, ae me - “Bes = 
Acie: Cae ete .80 5 5 gi 
FeO Awe 26:22) |) 364 5 ee be A ZL amd URS a) oa 
Nt Aion a ae i401 13 ay 77 1875 ye 7 I |874 
Mir Ono t ae .68 10 at a a ee Dae ee hE 
IM SOs te 19.74 | 493 i = Mee eA ; 
Cave en 5.45 97 PAI. TT 76 I 
Nas CO) eee .62 10 10 44 3 svi. 
Ka Ore ae 14 I I 
H, Cleves ge 16 
POs wok coos 2.59 
Nip ene .36 
CO eee.. See .08 
OT Oe ee OI 
Bee are 4.76 
Graphite 36 
rine are 99.79 
2% + 3Y +== 496 = available Si O2 
x + 4y = 77 = molecules of CaO 
bia z = 875 = molecules of Mg O + FeO. 
Whence, x = I = diopside, y = I9 = akermanite, z = 874 = olivine. 
Formula Mol. Wt. Norm 
K. O.Al, 03.4 Si Oo... I X 436 = leucite = 2 dade 28 
Naz O.Al; O3.2 SiOz. 10 X 284 =nephelite = 2.84 3: { Sal 8.84 
Ca O.Al, QO3.2 Si O2.. 20 K 278 = anorthite = 5.56 PF 5756 
Ca, O59 Oop eh ese I X 116 
Mg O.Si On...... 5 X 100 + = diopside = / “20 ee .24 
Fe.0.51 Oo won en See 
EA ORS B NO — F 492 X 70) = olivine = 73-40 ) 
p2ike OS Osa. ae 382 X 102 3 O 81.08 | Fem 90.24 
a (Sa a not Wate rece 19 X 404 =akermanite = 7.68 \ 
He OCs Oe alee Jee 5 X 224 = chromite =. 725 ae Tet? 
Pe le see op ott tee = troilite =. 42760 
Pe ON aes tn te nickel-iron = 3.045 A ee 
He O = .16 
graphite = .36 
99.60 
Perfemic Persilicic Perpolic 
Dal 884s ee OM meee: Ave PO _ 61325eee a 
Fema OG tea oe Ate) 2 7480 .’ Mo eee I 
Perolic Permirlic Permiric 
Rite ieee om: Ca OF ig Ol Fe ON Ge a7 MgO + FeO _ 3800 @ 
OES. 08 eaere Naz O lOve Ca O ee 
Magnesiferrous 
NIE O See 20 Ieee a 


FeO 387-37 5 


ALPHABETICAL LIST OF THE STONE METEORITES ANALYSES OF 
WHICH ARE GIVEN 


The numbers refer to the number of the analysis in the following table of analyses 


tN Ime ei. ip acw tes si oTs boas ees 74 
RL Se ae dial aS ve eens 27 
oR las ee ed Sd Oz) 411 
JNU We ee 103 
AAG eicle S e II 
INSU eo a 94, 109 
(SR Srg M2 69 
Be Gig e elvieie es ws 3 95 
Sis bes. oO a3 
AVEO ON OM cle rr 18 
PES. 0 pa ee E12 
PE A "Se 55 
Wee, en 29 
jekysieu Vaitny fot Been SS i 63. 
[EVRY de rr 114 
eC iB 24 ee ee i aera 80,37 
EA DOZEOMICUMLAVOR. 6s. 0b a see 118 
GOV ON DT 116 
ENCE Nn 17 
Ott im Foie si. 5 disrcceis dune ys 71 
eee STC PETS a pee ew a ae ws apes 21 
OAS Gh 56 
Ree MONO ea ais es ee 8s se I2I 
CBs Gh. inta\+| Chae 7 
ty Se) VEE D Po See 39 
BOE sk eine 53 
US TIO RTA ba 6 oN 85 
MG OE MG. un ogee ee oss 70 
Lote vece!bray, 2 9) 2 ie 12 
Rei Ali 2k 2 ee 62 
COOLS Ss 79 
pW aa ae 44 
Ue Uae A 26 
WORT t Can 9 ye 107 
nine) os Ao a 60 
LS REST Ce ee II5 
LOLS os 0 Oe ey 2 
A Mae ay nae a7 
Tage Bok hea 73 
che etae tore 1 i 42 
hye 0 2) ee ae 2 riz 





FLOSS Re arnt ee ya sk Sec. taps See 97, 113 
Piomses ea, iw wre ham co et 104, 105 
PLVALL ICS oe eae Rae Ne Wier Alaads 64 
Thpenbiuliretin seco Meester awe 53 
Sots na ote rok seth ERS SP a Pear Seo 61 
Wa nes Se ey age eM ge I 
Ho Ghd See roa acy i Aer rye oh & 2. teed oa 57 
Piece, eae Aer eo Gab ets nie earn 58 
ECOTMOUV GMT = anit ciiaeis cote) store oe aT 
IC Heir erence hee peels data trea ye 102 
TIGine Wenger sa, jens mre eee 81 
FSET dd Vk ee ee ehdir ag cle mh c. eases 10 
BOTA er el Puree aes trae scr dies 14, 68 
|e eV oe A Be arar ae eee 15 
BIRO ee ad ese ae rhea s ees 13 
NGS a pe ot a ie ar ee rar 99 
ect heley eth MR (at 4 apa Chena ee et aes 30 
ee abe MLS ES uYa Rt epic Gi Rett agen a aaa Pan 49 
PDK ilak eo tree taste booted Se fake ce 106 
PG OSPE Raver 6 is ators iclsnh es FAS 25 
IN AITUDLCHAME area eae sah achat pio: 48 
‘Wyle utoS 7a: WS bay! Arad aiken dae hr anak ct eae 34 
i wT oh 9 in Oe ee roe iap AL ode ae eo ee 93 
erat aie Nite, ot a tala hi osd aie sis 125 
ESE Taleo UR Ra og iiearore mera eee ear 3 
IAUCTRITCROL ag fe iota Huteoni 45, 110 
WIGHSE DAO abr toe he Cac tres hee se 24 
INI OTOS VIN ATAG tis titer as ste cee 22 
Nipoeleshorouy Wie t kv a as oa sae AI 
1M BY (EE Se os ata Pa ae aie ey REA ne 124 
OCS car errete ce ORR vncok A ara e aie ae 65 
VEO tale vets hea en cv aula dieting ha 67 
I ayetiet NESS wale) a rk Ser ree em 122 
IN Oe crete eet eo sees Sit htda oe cet 8: 19 
INCU ONCOLG ad e.n4 ore hiebe see 2 46, 50 
IN AUN Peon ge Nata iting caald tyss V ghee Ves 40 
TIO WHT Ns ape etre ars asc see Fst 52 
Bea TS A sok hte ica eee er emnee a aane Seae 98 
CIROti ede eh serait che ones tease yas 78 
Gen be ls cong ghee) eR Rare ere ear eer ge 120 
OPVIO Warn at eee Gia ects Sie 80 
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Parnallée 2. Peder oer eee 16 | Shytal......%.. 4. eee 119 
Peramikove. 28.) ence ee oe 5 | Sokobanja. .... 7.2.2). eee 47 
Petersburg. (oaeee se, eee ern ee 4 | Stalidalen. ... .. ...2 7ee ee 76 
Pickens Countyy.t) an eer ee 28. | Stannern......92 50 eee 6 
Pultusks powers a Oe ee eee 82, 101 | Stawropol..... eee 12 
Rakowkac gt clipe. yy conan 2 eee 20 | Steinbach... .; 2. .75h ee 123 
RiGhtiond Fv oes ae ae ee ee 86 | Tadjera.. ...\ 2. aig ee go 
Rochester 74s aut warning erie 84 | Tieschitz.... 2... 5 87 
Ste Christophe ss yateu. aces eee 89 | Tokeuchimura.. [22 ese 75 
ot. Denis-Westrem: ic. 2. eae 88 | Tourinnes-la-Grosse, 29 0). see 22 
St Mark su. hive see feces 66 | Travis County 3.7 7205 43 
DAMING aA oh wares ele eee ORT 96 | Uden........ . sc acne ee 9 
Salt: Bake Citys vet pete erie eee 100.| Utrecht... .... 20.50 ee 108 
DGAarsmiontss motu see aaa ee es 83 | Waconda....:.02 05). eee 54 
SOE Se greg: eat ere ee 35,38 | Warrenton.......72. sneer 39 
phelburners ues tenes ee ee eee gl |. Zavid........5 + viene 51 
SHErGOtly. as aoe Se eee 8 


In some cases different analyses of the same meteorite require it 
to be placed in more than one group. Such cases indicate that further 
analyses are needed. In Busti for example there seems to be no way 
of determining whether Dancer’s or Maskelyne’s analysis is the more 
nearly correct and both must be used, but further analyses would 
probably furnish ground for eliminating one or the other. It is quite 
possible that a similar confusion would appear in terrestrial rocks if 
analyses of the same rock made at widely different times and by dif- 
ferent analysts were compared. While some such discrepancies occur, 
in most cases plural analyses agree in placing the meteorite in the same 
group. This is true for example, of Homestead, New Concord, Aussun, 
Hessle, and others. In such cases the plurality of analyses happily 
confirms the placing of the meteorite. An opportunity for comparison 
of the grouping of meteorites in the quantitative classification with 
that of Rose, Tschermak, and Brezina is afforded by the Brezina symbol 
of each meteorite given in the tables. Comparison shows that on the 
whole the important groups of the German classification remain intact 
in the quantitative classification. Thus the howardities, eukrites, and 
chladnites occupy on the whole similar and separate places in both 
classifications. Among the subgroups of the chondrites little similarity 
of grouping in the two classifications can be noted, though the gray 
chondrites and spherical chondrites are rather more numerous among 
the less siliceous groups of the quantitative classification. This would 
be expected since the color and structure of the meteorites of these 
groups indicate a larger proportion of olivine than in the white or inter- 
mediate chondrites. Such a scattering of these groups, however, on 
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the whole emphasizes the impossibility of accurately classifying meteor- 
ites by their physical characters as has hitherto been attempted by 
the German system. 

An interesting feature of the calculations is the indication which 
they afford of the presence of leucite or nephelite or both in some 
meteorites, such as Felix, Shytal, and Cold Bokkeveld. The calculation 
of these minerals was required by the low percentage of silica and sug- 
gests that a careful examination of the meteorites for these minerals, 
which have not been hitherto observed in meteorites, should be made. 
The most common meteorite type is seen from the tables to be that 
of Pultusk, perfemic, dosilicic, perpolic, pyrolic, permirlic, permiric, 
and domagnesic. 

The Farmington type is also largely represented, differing from 
Pultusk only in being domolic instead of pyrolic. Further it will be 
seen by examining the tables that the great majority of meteorites are 
domagnesic and in making the calculations it was found that a pro- 
portion of Mg O to FeO of very nearly 4:1 was highly preponderant 
and characteristic. 

A summation of all the analyses, 125 in number, should give a fair 
average of the composition of stone meteorites. It gives the following 
result: 

AVERAGE COMPOSITION OF STONE METEORITES 


Pg Py ioig gwar a vos <0 whee ASUS BG eiaceys alee a 30 ke 
Als Os; Pn NSE et tot Zizi Pollcilts vive. cede Sys you cues ©. 0) Sfoo ai ple oil eel len’, a eae, os 2.62 
Fe, Os EE MM leis reli sis. vilereuel Bat ciel «. aigtiatais sis scle oo ee gs Vs a we eee 38 
Cro Os; MMe Set S Ts tele (wiles) ‘wie 1e wie) w tel Bivels. eel a boas e Bei woh 6. OW ‘el oS) a6 AI 
ere yr need ssc dT, cone Sg We hbk ed Mo wpe 16.13 
eet ee eee ke poe hh nk ye bees yee ewe 18 
PU Eg oer Fy oye efi pe tein Gali bln ae vie iets a anes a 
Se Sct lL. 5 prea laden Sitdl's Ad k Gales aim ewe Ue aes 22.42 
rhe hoa oe Lac ders a ciate eva sigh ve dived only Ss 24ST 
—~N as Mes. eS sory Sree NS Gi woes Yc Al's a wm woes 81 
= K, tt CR yee). ee) > ain ah aint oe alaaie Grecelale Dela eee 20 
SE Fee. ts ey lk a ww be ee aoe le hele eb ee ee 20 
MT AN TAS aos inh & uke Sole PAS s AEP pee ee I1.46 
SN arate esr, oo po ois weiss) oldie Renee be ee Sele e owl ae rvis 
se bw whore gun GE Ms We wish a Be ww .05 
BE gs 5d zinp api prega eee ew bos a ipl wes 1.98 
Petes ae Ms eT oi 0) 5. cifavake gis pucaenn dra seg -sls eri oye 41a .04 
“a 
eI ec bs a ic Ses peated Mare) pele blew Oa cine oe .03 
ES Nyse 5 = an, lel ope sal goles Gwe vane swe ae eee .06 
RMR ee SR, Naas hv ote wre See Rig le dws ce ee wed 02 
ee Be ea sg wcgiyl wabet 2iv Binlgi ed ponlh wis ete sn qie Sang» 02 
ate eT 5. ioe ones svn ate Ae cw ive Ao ectas & vans oc 02 
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The results agree very nearly with those obtained by Merrill* by 
the addition of 99 analyses, the principal difference being a larger 
percentage of Ca O in the present writer’s result. The present 
writer’s method of determining the minor constituents differed from 
that of Merrill in that the present writer divided the totals of these 
constituents by the total number of analyses instead of by the num- 
ber of analyses in which each constituent was reported. It is ev- 
ident that the writer’s method will produce too low a result, but 
the other method may give one too high, since the minor constituents 
may have been lacking in analyses in which they were not reported. 
It may further be suggested by way of discussion of the interesting 
comparison made by Merrill between stony meteorites and the earth’s 
crust, that only the lighter and more siliceous meteorites should be used 
for such a comparison. Stony meteorites having large percentages of 
free metal have too high a specific gravity to be strictly comparable 
with the earth’s crust. Again it should be recognized that the greater 
abundance of certain elements at the surface of the earth may be on 
account of their greater solubility. Thus limestones have grown 
successively more calcic and less magnesian since early times and an 
increase in the amount of soda and potash at the surface might take 
place in the same way. It does not appear that such a process would 
explain the discrepancy in the amount of alumina but it might act to 
increase the amount of silica. That the earth’s crust of earlier times 
was more nearly meteoritic in composition than the present seems to 
be indicated by the great deposits of iron oxide of earlier ages and the 
fact that the early limestones are more magnesian than the modern. 

Adding the analyses of iron meteorites p. 229 to those previously pub- 
lished, and omitting about 60 obviously imperfect ones, 318 analyses are 
obtained from which the average composition of iron meteorites can be 
calculated by summation. This sum is as follows: 


AVERAGE COMPOSITION OF IRON METEORITES 





i vate SME RRA RE A 90.85 
ING ia aerate ap paced Steed 5 2 AMY dese 208 emia Siaies Reel aan nen ee 8.52 
COT aie nied 64S Ds ee tia nen 5 eae J .59 
Pak ooug ed one GAIah Say Jae 2 ie ae ee a17 
iiss sare u ech hacia ae cynsc ds Beery tse ate] ame gee ame eee eo .04 
Go i inne bie s GOB pun de dD A 09 Gee > re a .03 
Ost Pr are CPr  ene neee huey as ace ater oh .02 
CP. ecviand so hue PLAT laos, are tea ee ne or ce OI 

100.23 


* Am. Jour. Sci. 1909, 4. 27; 471. 


See UN Ould 
JUNE, 19 
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Combining this sum with that previously obtained from 125 analyses 
of stone meteorites, stone meteorites being here regarded as all those 
which have an appreciable quantity of silicates, the sum total gives 
according to Clarke’s method* the average composition of meteorites 
as a whole. The method is, of course, empirical, but seems to be the 
only one available in our present state of knowledge. This sum is the 





following: 
AVERAGE COMPOSITION OF METEORITES 
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99.98 


The present writer has previously suggested,f that the average 
composition of meteorites may represent the composition of the earth 
as a whole. If so the proportions of the elements in the earth as 
a whole would be as follows: 


PROPORTION OF ELEMENTS IN THE EARTH AS A WHOLE 


AS DEDUCED FROM METEORITES 


eel cP sts. a Ss hie sec aeeln we: 8 aig a BS eo os 72.06 

Sere ET S'S. aes Sa wee sage GEE cs dg alae aed es 10.10 

CON ig hs 6 6.50 

PAR Gis oe 2 ASE a a A 5.20 
* Bull. U.S. Geol. Survey, 1891, 78, 33. 


t Jour. Geol. 1901, 9, 630. 
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Maonestitint i)... et. sate eo oso oe epee i ORE co og 3.80 
pulphursiy » ass owls ols ey deo ele or or eee ee .49 
Calettatin. 5 255 ia 5.4 Sie concen Gh ees eee ee .46 
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Manganese, os. saab cs ty a ean 5 Ree 2) Oe tee C3 
Other elements .o... (5052 ote reg ee ees Ce .05 

100.00 


The large proportion of iron in the constitution of the earth in- 
dicated by meteorites is in accord with the earth’s density, rigidity, and 
magnetic proportions. Assuming the density of the rocks of the earth’s 
crust to be 2.8, which may be too high, and combining with it metal 
of the density of 7.8, which is an average of the density of iron me- 
teorites, it will be found that 77.58 per cent of metal will be required 
to obtain a density of 5.57, that of the earth as a whole. This is very 
nearly that of the sum of the metals in the above result after eliminat- 
ing the proportions present as oxides. Such a proportion of iron would 
seem to be in accord, as has been stated, with the earth’s rigidity and 
magnetic properties. 
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PERFEMIC, PERSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, MAGNESIFERROUS, CONCORDOSE 
ee ee ee ee a a (ha mili |. | Zn. (|i 0... ©. #~ -: yp. |. Sif 
ove GD i. 0> 7 noe te lr One vs Am. Jour. Sci. 1861, 2; 
50. New Concord..... A1.73| 0.28/24.72/21.64] 0.02 0.92 0.23]..1.31| 0.04] Oammaetr Min 100.00} 3.55 ie: Sogae 10.6 | Cia J. L. Smith......] 31,8°-08. Massanal. 


calc. by Farrington 




















Name | Sherity | Analyst | Reference 
; ieee : Wiss. Mitth. Bosnia u. 
Pee evi ha. . UR Ae ay Cra, C. Hédlmoser...| Herzegovinia, eon 
8, 419 
. Verh. d. Russ. Kais. 
, Mahal M. Jerofejeff and : 
s2. Nowo-Urel........ one U a Pee hing it Miner. Ges. 1888, 24, 
ee 34 PP- 
, pnt nd Am. Jour. oci: 1877, 3, 
C2 Sev Cana... bof : 4 Cg Jey pS Crd ae 14, 226. Mass anal. 
calc. by Wadsworth 
Aine JOUreocl) 1577,-3; 
54. Waconda......... 53) Cobh |J.L. Smith....... a oe era itckaet 
calc. by Far1ington 
p 0.7 
3.6 Vhi ! i 
Meee... ft, aye Ck J. E. Whitfield... we Jour. Sci. 18838,-3, 
39, 119 
be 
a EE ee 
ge dees 
56. Chateau Renard... & 1 Cla A; Dufrenoy..... Comptes Rendus, 1841, 
13, 47-53 
cm 0.0 c i - : 
Le ir 3.6| K F. Wohler.......| Sitzber. Wien. Akad. 
nf 4.3 1858, 33, 205-209 





Chem. Const. Met. 


cm o.T 
nf 8.5 ; : 1859, 22-34. Mass 
Pemerek Ovi. or... . Cga E. P. Harris..... anal. calc. by Far- 
rington 








Abi, JOUrvoc! 316.27; 3; 


: ign co s Ee eoimiths 58 14, 223. Mass anal. 
OmeWatrenton...,.... nf 2 J ee risdion 


~ 
ms 
Gs 

CouNnd 


aa 3 
Sey 1s 2) lr 4.8) Ke Peter Fireman...}| Proc. U. S. Nat. Mus. 
Y IQOI, 24, 193-198 








9 
61. Jerome Pee ack H. S. Washington ee Jour. Sci. 1898, 4, 
5 » 453 





ANALYSES OF STONE METEORITES — Continued 


PERFEMIC, PERSILICIC, PERPOLIC, DOMOLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, WACONDO 





















Si O. |Al O;| Fe O |Mg O| CaO |Na; O| K,O| Fe | Ni eae 


Miscellaneous 











Analyst | Reference 






































Zz id Oh 2.2 NSOMGMENT 827 Wiss. Mitth. Bosnia u. 
Poe ALVACLE fae husks ees Bi Omi a eure 227 0heA 0051.05) O.A Lh O15). ...|°. ss .| MOulee.. HzO 0.39 TOr.13| 3.55| 2 7-9 “ io wf 0.2 | Cia C. Hédlmoser...| Herzegovinia, 1901, 
‘ 0 et 5 
8, 419 : 
Cat 0s rieeiemtte (> ag: M. Jerofejeff and Verh. d. Russ. Kais. 
s2.Nowe-Wrei -._1. +... Peradlo.00|Ta.251 Se SolmT aor. ..\ 4... 1 5:25|0.20|..... .| Gena o.o2 Ganon 26 9G. 02| =e: hy 16.7 tr o.4| U D Latechinof |. Sieh Geemieeae 
Diamond 1.00 ol 67.2 inf view) , 34 pp- 
; Fe S$ G0 = Tif sear cm 0.2 Am. jour. Sch 28773235 
Emerg tnianat 6%, Be OOO? 110-72) 2055062208040] 20. .|05.30/0.50|°0.07| GacoNee Cre O02 0.15 OO-77) 3.41 i ae if en Cg Torti hee 14, 226. Mass anal. 
of 54.6 | calc. by Wadsworth 
Fe 35 , 
Mn 0 0.47 CD bine ata 310 ; Arm. Tour.-Sele 5577, 4; 
54. Waconda......... 38.14] 1.02/23.44]26.69) tr 1.05] tr 4.04/70.05/0.05| Beas Ur eee tr 100.00] 3.50 hy ae nf 533 Cen ial islstl ee 2. sees Mass anal. 
oa ha calc. by Far1ington 
Bluff ae ag 39 P2 O5 0.25 an 6.1 a Dts ep og nitheld i Sci. 1888 
SEB el So WS eee : At. ’ 4 fit s 3 . ek E ss nes as a. Sic 
55 u ee eee 71732125 OdeaecOl as eon \ed-41| 0.88) 0.37| esol | lint, 0 646 Ol 4 Gast hee af a Ck J. E. Whittie es: c a 








eS a Ss ee en eee SS 


PERFEMIC, PERSILICIC, PERPOLIC, DOMOLIC, PERMIRLIC, PERMIRIC, MAGNESIFERROUS, KABOSE 














1 
| 








or ©.7 hy 24.0 \ir 1.1 
56. Chateau Renard.. .|38.13] 3.82/29.44|17.67| 0.14] 0.86) 0.27) 7.70) 1.55] .-.-| 0.39 99.97| 3.56) % 73 % 52-9 I 9-3) Cia ASDuirenoy aa Comptes Rendus, 1841, 
f CREP. 13, 47-53 
Fe 5 ee ge OTE mL VEEEG OME CORO 
a AL ete husk. Baws 123|20,20|22120110,00| © 4--|/0.30|°2.88| 1.37| tr | Messi tr Cee O8)50| tas | an age cloner 3.0 ate F. Wohler.......| Sitzber. Wien. Akad. 
. Co.s8 C 3-9 \nf 4.3 1858, 33, 205-209 





ee a 


PERFEMIC, PERSILICIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, KAKOVOSE 


OF 228  NSeetee conten Chem. Const Met 


Chromite 0.07 ab 9.4 di 0.8 \nf 8.5 : 1859, 22-34. Mass 
Beas | 3 72071 2-2 7|22.09|24.95| 0.00] 1-77) 0.52/° 7.15) 1.24) 0.00] peel 0.01 Mn O 0.42 190.00] 3.38 ee Me Cga E. P. Harris... .. oon ae Far- 


Graphite 0.14 am 0.0 c 
PERFEMIC, PERSILICIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, MAGNESIFERROUS, JEROMOSE 























| He re a eal 3 2) Am. Jour. Sci. 1877, 3, 

Ry ALC MEOM se ee 45250) O.13130.17/25,57)9 1.43) 0.23) ~.. +) 1.70) 0.21) .--- 2 1) es re CeO 100.00] 3.47 hy Fae Inf 2.0 | Cco Jacke Sm thee ee spate anal. 
| i ob 05.4 | calc. by Karrington 

: “sa | é 6 6 Ab : eer Hs ee Ne ooph Gh We \ oe ; 

. CUEXC es ete a nwa es F RAN PRO) PFN AOI “ OLLOA|| sil Bho ©} Oro : ee 1 I.o1 u 0.01 7Q| ne 2.8 ol Att 4.8 é : : 
O S357) 3724 Q-74| 5-45 4 59| 0.3 4.7 NEOs Gh Crapiite aie noe aoa 78 ne eke pe ny ae Ke Peter Fireman...| Proc. U. S. Nat. Mus. 
| i IQOI, 24, 103-108 
Cr2 Oz 0.58 PaiOs 0137, ab ee ol ae We 

Oe ule | areas 33-11| 1-77|27-97|21-59| 1-31] 0.65 0128} 3.81) 0.43) 0.01| Maa)... NiO 7 OSBcCIEAEAT 1,8 eam Via eck H.S. Washington| Am. Jour. Sci. 1808, 4, 

| ; nf 4.3 5, 453 
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SE 








Rae Pe ane | Referenc 
p mt 13.5 Proc. Roy. Soc. New 
62. Eli Elwah...... P ss =< S A. Liversidge... South Wales, 1903, 
nf 1.0 341-359 
SE 
63 Reemervorde.. | ae Ccb F. Wohler....... Ann. Chem. Pharm. 
; fe 1856, 99, 244-248 
Die Meteoriten von 
eye cnt 0.9 “e Hvittis ut Marja- 
: Cy Ve Cek L. H. Borgstrém. : Mary 
64. Hyvittis ue ae - lahti, Helsingiors 
nf 20.4 1903, 24 





a a Sa 


65. 


66. 





67. 


68. Krahenberg.... 


Porebactinut ss... . 


70. Drake Creek.. | 
1. 
72. 


73: 


cm 1.6 
eoeeCwar LPidsoch......2.. Min. Mitth. 1883, 2, 5, 
nf 9.9 243 
tr 14.2 
gee |e Ck Me Gonen eer us Ann. South African 
nf 10.4 Mus. 1906, 5, 1-16 
itd. Byres 
sc 0.2 | Cwa Wirt Tassin..... Am. Jour. Sci. 1906, 4, 
se 21, 350 
tr 6.1 Ann. Phys. Chem. 
MES Cho Gevoniukath 3. 1869, 137, 328-336. 
Mass anal. calc. by 
Le Wadsworth 
ie CCW A. Kuhlberg.....| Archiv. Nat. Liv. Ehst. 
nf 10.0 Kurlands 1867, 1, 4, 
cm 2.0 132 
Ae Cwa E.H. Baumhauer| Ann. Phys. Chem. 
dale oa 1845, 66, 498-503 
nfeeet| Cab Tee Smith nad Am. Jour. Sci. 1875, 3, 
10, 147-148 

cm 1.5 Proc. Roy. Soc. 1866, 
Sd: Ck S. Haughton....| 15, 214-217. Mass 

; anal. calc. by Wads- 
es worth 
A . 
nf22.9| Cc AS AGENCE y 9G tte. Min. Mitth. 1872, 41- 
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PERFEMIC, PERSILICIC, DOPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, ELWAHOSE 
























































ee SS Se 
! Brezina’ 
Name [s O2 |Al, O3| Fe O |Mg O} Ca O|Naz O| K2 O| Fe Ni Co S | Miscellaneous Sum |Sp.gr.J Norm Lae Analyst | Reference 
| | or 0.6 di 2.0 mt 13.5 Proc. Roy. Fe New 
1 ® Goes Uh tr O38 ' : : 
Geta Mlwahs ce... Bos p20 7 lgeOole 5750) 61-01] 0.73|10.11| .)..] T.01| .. fme2,30) 0.10 Fe Os 9.18 TOORO2| ea | a) mel eal SAG A. Liversidge.... . peas es, 1903 
| ny Te 


| 





PERFEMIC, DOSILICIC, PERPOLIC, PERPYRIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, HVITTISOSE 
en eer eres he ll ee ee ee ee 


-s hromite o. 2 hy 63.7 ‘sb : ; 
eee bremervorde: o 2. ATA Ones 4104. 702 2] Omer eel!) Ol37 (27.01) 1.00] . . MMos: Cooma 100/,00183 2541 "2500 gai ai nfaz.¢ | Cob F. Wohlers. =. A ee aa 


Die Meteoriten von 








Seri 1.7 1 o.b cnt 0.9 Hvittis a > Maria 
DAME LAVALUISe oy ees aps ATs 3 ll 55110-54123. 3) mies. 20) 0.32/24.00] 1:06] 0.67183.20) 0.08 Cre O3 0.34 TOOw DS |eaeeee |S mene di st & ont Cek L. H. Borgstrém. ee felsieae. 
ViEseee! SC. On : 
ol 2.4 nf 20.4 1903, 24 
PERFEMIC, DOSILICIC, PERPOLIC, PERPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, MOCSOSE 
: O 2S hS On} Guo 
Chromite 1.56 Mn 0.57 a ; zs P : 
eee LOCS pf xcer FS Age Alet te) 20, 00\15-05)m2s7 Olt 20! 0.271 °7.03| 1.38| triMee61| o.41)) MnO 1.2210 tr 99.51] 3.64 ae 7-5 | Cwa FS Kochi Min. Mitth. 1883, 2, 5, 
C 0.19 hy 58.8 nf 9.9 243 
Mi Ce Clot QO M25) YS 8) PIS 
homes e Mark's... c0-.. 38.20] 0.64] 6.50/18.23] 1.08] 0.85] 0.23/26.44] 1.84] 0.21] 5.26] 0.05] Mn 0.20 Co.36 LOL.15 Lhe EE ol otal acc Cohen eer Ann. South African 
Ca 0.28 nf 10.4 Mus. 1906, 5, 1-16 


PERFEMIC, DOSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, CASTALIOSE 





Wi) Bae? Gh Boas Tee Gets 
MgmAVLOGOC. kein aie i AAPL 2A 71L5 2 7/20s4 siete 7410.44 |" tr 6.56] 0.68] 0.03] 1.38] 0.05 Mn 0 0.10 99.40] 3.54] a 5.0 hy ai ie ou Cwa Wirt Tassinge ou Am. Jour. Sci. 1906, 4, 
t 21, 359 
| Chromite o sees di a i He : Ann. Phys. Chem. 
pee ee et O.00/1 0.5 3124-440 1.04| 1,00|/2. 05] 0.31) 0.54] .. Bue2.17.... Mate 98.68) 3.50 Foe; uae 4p O18) G. von Rath....| 1869, 137, 328-336. 
ol 26.8 Mass anal. calc. by 
Chromite 0.79 ab 5.2 hy 46.2 cmo.8 2 Wadsworth . 
Sires SACKIMUE se sy -e /2)-+: B0750\227 1) 1o.01123.37|60.04).0.02|" tr O.52)e1.241 . ..@eere 70.05 Mn O 0.04 98.37| 3.561 C_ 7.6 of 26.6 i 6.5 | Cw A. Kuhlberg..... Archiv. Nat. Liv. Ehst. 
Mn 0.21 nf 10.0 - url 
Kurlands 1867, 1, 4, 
ee Cr O71 37 ab 5.2 hy 43.1 cm2.0 132 
fomwrake Cteek 27 Bo.50] 4:81|10.03/22.70|0.70]00.50| 0.02/12.82| 1.50] O.#OIN 1.30) .... AO CS 100.00] ... | a% 3.6 923.6  4.9| Cwa |E.H.Baumhauer|Ann. Phys. Chem. 
. 5 a 1845, 66, 498-503 
Perm AStAlia dee ii tee Bo 50)2-14113531/20.03\60 | 0-55] Lr |14.10| 0.96] 0.40/g0.46)" tr Liz O tr 100.00] ... we ae se int ie Cgb Ue dbeienealysei 2.5. Am. Jour. Sci. 1875, 3, 
10, 147-148 
Fe S Chromite as ne a af i; oe Proc. Roy. Soc. 1866, 
Poe UNL UM ys... + \.0- e080 4517-0212 3.42/81-32),0.00|0.50|10.57| 1.03] .- M405]... Mn OlonsG 98.99} 3-32 Wey nf ca oulee S. Haughton....] 15, 214-217. Mass 
ol 21.4 anal. calc. by Wads- 
Cro O3 t Oe sete CC Ble ae tbs worth 
Fae GOpalpure |. - a0 37-44] 2.52/11.94|19.72| 1.60] 0.62] 0.21|20.96] 1.80] 0.10) 1.74] .... Mn'O: 6.86 98.91 ob 5.2 hy dt-9 nf22.9| Co Ragsise Min Math Taco 
a ep. : ; 


43 
ee ee 


224 





bntinued . 
———————————— | |! CoO aay 


Name | Si Ox 


Brezina’s 
Symbol 








Analyst | Reference 





Jour. Chem.,Soc. 1874, 


mr.8 
as 2,12, 104-106. Mass 
BACHAGALC 22a. Ve. >. 232 Mae Cga ReApOnR. = . 45, anv te leis Wie ee 
oe worth 
m 1.6 
75. Tokeuchimura..... 36.34 ae Ck JAngnetT hoe 2.” Ber. Berlin Akad. 1904, 
118.5 978-983 
m 0.7 
p 0.7 . E +5 : 
‘Syetidalen...... . 5 | Re G. Lindstrom... .| Ofversigt. Kongl.Veten. 
ee 35 Thee Forhan. 1877, 35 
: tm 0.0 
WE Gnadenfrel....... 32 IY 5-1 | Ce Galle and Monatsber, BerlinAkad. 
hea Bocanineyes ae 1879, 750-771 
t1Ir.4 J 
eae Oreuell.s:....... 26.01% 3 K Pisinie eee a Comptes Rendus 1864, 
| |. 59, 134 








mO.7 
| 6 
ee 6L Z Ckb BaGtookus. . o22 Chem. Const. Met. 
79. Ensisheim. . 35 ic aa Stones, 21-26 








i I I i ein i aa 





ta 5.5 Sitzber. Wien Akad. 
so. Orvinio......'.....|37-4%24-2 | Co De IpOCZe 7 ase 1875, 52, 1, 464 
f m 0.09 
81. Klein-Wenden.... .|33.07 5-2 | Ck C. Rammelsberg | Ann. Phys. Chem. 1844, 
f0i4 62, 449-464 
oe Neues Jahrb. Min. 
Hala 1869, 80-82. Mass 
BPE UGUSK 1. qushe Cga G. von Rath.... anal. calc. by Wads- 
7 worth 
3.1 Am. Jour. Sci. 1871, 3, 
Ho3. cearsmont........ 40.8) 14.6 Cc TrbeSmith ves, 2, 200. Mass anal. 
calc. by Farrington 
| m 0.2 is S 
3.0 . ; SCE tor i 3 
84. Rochester........ .|40-7/10.0 | Cc J.-L. Smith..... roe Riel 
calc. by Farrington 





ANALYSES OF STONE METEORITES—Continued 




















PERFEMIC, DOSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, CASTALIOSE —Continued 
Name Is O, |Al, O3| Fe O |Mg O} Ca O|Naz O} K2 O| Fe Ni | Co 5 \e2 Maseellaneous Sum. | Sper. Noe aeenel Analyst | Reference 







































Jour. Chem. Soc. 1874, 


Chromite 1.75 or 0.6 di 13.2 tm1.8 ; 2, 12, 104-106. Mass 
BEA ALG ids ssi 8 ts 2720) 2-03|60205|13-50183.01|0.70|.0.1 210.24) 2.73] 0.10] 0.54)... ee 99.12] 3.93] 2 oe Bs 57h ee Cga R. Apjohn...... anal. calc. by Wads- 
worth 
ks 0.5 jnt fer 
: Fee 030.36 MnOo.16 ES PS} : f 
4s. Tokeuchimura.... .|36.34| ... .|14.76|20.91| 2.47] 1.18] 0.28/16.58] 1.82] 0.05] 2.75] 0.08 Cr 00.42 NiO 0.30 | 99.40] 3.81 di 9.8  7.6| Ck Lindner.........| Ber. Berlin Akad. 1904, 
Chromite 0.95 hy 42.5 $c 0.6 978-983 
ol 14.0 #f18.5 
Gn SuOEs Oforse or 0.60 hy 41.3 (mo.7 
+ 2QO30.4 2050. . 4 os : 
Foe atalidalen........ BG 71)! 2211|TO.20|23.10|: 1.01] 0.02| ©.15|21.10] 1.61| 0.17] 2.29) 0.01] NiO 0.20 Cl 0.04 |100.00) 3.74 ab 5.2 of 20.3 $62.7) Cea | G. Lindstrom... .| Ofversigt: Kongl.Vetent 
Mn O 0.25 Caine nf 22.0 Forhan. 1877, 35 
: Cro O3 0.57 a) B33 Ch Yo one . 
fye(onadenirel. ..-. .|32.11) 1.60|14.88|17.03| 2.01] 0.70} .-. .|25.16) 3.92) tr 1 .Qaiee <3 Mn Otr 99.85] 3.71| a” 1-4 hy 27.5 tr 5.1) Cc Galle and Monatsber,BerlinAkad. 
Po Os tr ol 22.4 #f20.1 Tasaulx see 1879, 750-771 
; Fe $ Fee O3 7.78 OV OT al MNS wove 
Soe Opel or. |20.08| 0.00/15.77|17-00| 1-85] 2,20) 0.10] .....| -..-) .---|T3-43h;.-- Mc eke 100.00] 2.50| % 3-7 oy bie ae < Pisani... ee Comptes Rendus 1864, 
He O and org. matter 13.89 ol 44.6 59, 134 


en ee Ce |e ee ee eee | ee ee 


PERFEMIC, DOSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, MAGNESIFERROUS, ENSISHEIMOSE 
en ca ere [ee 


Op tee Uh 23.0 awe 
3 A 30. ; 38. (6) 
Fomcnsisheim..... .... Be O58 2-21134-10113'13\81679/00.39|.0-22| 9.00| 1.23] ... | 2.pRie1.01 OU Boe 99.57| 3.50| 7 Ay > oe Bee aiese FRsGrookter shar ony epee: Met. 
Mf 0.2 CONES 2a 





De ee eT 


PERFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, ORVINIOSE 





a a EEE a a a a 
oF OF 2%. dt 6- faa 5.5 ‘ey, Sitzber. Wien Akad. 
Bo. Orvinio........-- -137-42| 2-27| 7-98|22.90| 2.32) 1.21] 0.29/22.23 2700) pene let -OOles. |: IOI.19] 3.64 a, bao i ae nf24.8 | Co TE SIpoczne ease 1875, 52, 1, 464 
: 6 6 8 8 8 Coes we Boe Ch Aes CEO 
81. Klein-Wenden... . .|33.03| 3.75| 6:90/23.64] 2.83) 0.28) 0.35/23.90} 2.37] ....| 2-09) 0.02 MLO e.c% 100,01] 3.70) 20) 4.1 a io) fee Ck C. Rammelsberg PEE 








eT Eee EEE anne 


PERFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, PULTUSKOSE 





eS Sr EE DE RE 





Chromite 0.29 ab 5.3 ms 1.2 Gm0.3 ee Jahrb. Min. 
: 3 ; PeetiEOs, Mn 00.49 .o1| 3.66 eee 24 Coa eS R 1869, 80-82. Mass 
De UGS a ae 41.54] 1.17|14.04|26.73] 0.28] 1.34] ....|11.51| 0.05 O.871etr Ma O10 a0 99 3 iy 38.9 - fara LEK von Rath....) oT calc. ai te 
Fe S$ worth 
Poe ab 6.2 ms «O.7  3.I Am. Jour. Sci 1871, 3, 
Bee Searsmonts sa. ~~. 40.82| 0.81|13.84/25.99| ...-| 0.85 — |13.24] 1.33] 0-06) 3.06) .... Por ae 100.00] 3.7¢ iy soe ra | Co TeeSmitheee 2,200. Mae cast 
calc. by Farringt 
Fe S My WG en 5g om 0.2 y vg 
Ba. Rochester....+2.---|40-77| 0.10 16.52|26.47| 2.43] 0.58] ....] 9.52] 0.42] 0.05] 2.99] .--- Chromite 0.15 100.00] 3.55 aaa A ra.0 es (pdb Syren eae Am. Jour. Sci. 1877, 3, 
| ol 42.1 14, 222. Mass anal. 


a calc. by Farrington 


opis 


COMPI ATIVE CLASSIFICATION 














Brezina’s 


Name Si 
Symbol 


Analyst | Reference 











Eu C. Rammelsberg |Ann. Phys. Chem. 1848, 


be }UNIGGeees . . (40. 
77, 585-590 


SE 
Berl rankiort.<:..,.:.. 51.3] ao Ho G. J. Brush and |Am. Jour. Sci. 1860, 2, 
W. J. Mixter 48, 243 
OSE 
Fap er: jiefe) 
Ra Wigee ie. 3. 53-14 °° | Ho A. Schwager... . .|Sitzber. Miinchen Akad. 
; 1878, 8, 32-40 
Ov2 
4. Petersburg P22 49.2] 0.5 | Ho A Pl dpaoten (3 epee Am. Jour Scis21867,) 2; 
31, 205 
f 0.8 
Re eTaINOe. oki... - AQ-34°°° | Eu BE, Ludwig: Sitzber. Wien Akad. 
1903, 112, 739-777 
6. Stannern......... 48.3¢ * Eu C. Rammelsberg |Ann. Phys. Chem. 1851, 





7. Constantinople... . 48.59 Eu G. Tschermak...|Min. Mitth. 1872, 2, 85 
eee | | 


)SE 
(ESTES USS SSS EE a a gram ne ac a 
Bmeonergotty...: 2... .|50.21 She E. Lumpe.......|/Min. Mitth. 1871, 55-56 


ee (a 





ANALYSES OF STONE METEORITES 
COMPILED AND CLASSIFIED ACCORDING TO THE PRINCIPLES OF THE AMERICAN QUANTITATIVE CLASSIFICATION 


| 
| 
| 
| 






















































































CLASS III 
SALFEMIC, PERQUARFELIC, PERFELIC, PERCALCIC, JUVINOSE 
Name s O: |Al, Os} Fe O |Mg O| CaO |Na: O] K. O|} Fe | Ni | Coup Saeieee Miscellaneous Sum | Sp.gr. Nom re Analyst | Reference 
aN Omer: Be T4.4 0a 
e hy Ti Orzo. 6 4c aa : 
Cee yULVinAcee ea ees el 5)2C- 3318.0 44110.23 (60,02) O;12 |p Oc On slice. 6|O.MOlM | CreOsola, -P,0,0.28. |Z0l-O1l 3.12145 5 ont oe Eu C. Rammelsberg |Ann. ee Chem. 1848, 
an 31.1 77, 5©5—599 
CLASS IV 
DOFEMIC, PERSILICIC, PERPOLIC, PERPYRIC, PERMIRLIC, DOMIRIC, DOMAGNESIC, FRANKFORTOSE 
) p) >) ?) ’ ) p] 
Ore Tet ON Ter iat 0.7. r 
eee ere ee 2) 23 2).05|1 37011 7.50) 7.03] 0.45] 0.221 tr | tr |...) 0. geiee. Cry Os 0.42 99.02] 3.31| 4b 3.7 hy 50.4 t& 0.6] Ho G. J. Brush and |Am. Jour. Sci. 1869, 2, 
an 19.5 ol 6.3 W. J. Mixter 48, 243 
DOFEMIC, PERSILICIC, FERPOLIC, PERPYRIC, PERMIRLIC, DOMIRIC, MAGNESIFERROUS, STANNERNOSE 
OM ir sgudieismomicy ©. 
oo . Fe h 4 8 t 5 © os 
pee Miiscinges. .. ihr... Goel WOO AES 76165070) 1193|T-10| 0:52). ...|'.-...|, 0. 4a ieee. Cre O3 0.08 99:721/ 3.36) oh 16.s0 ee 915 | Ho A. Schwager... . . |Sitzber. Miinchen Akad. 
an 10.0 1878, 8, 32-40 
Gs et oe HI Jaleorin \ Seis 186 
eo 120} sdb OSs iVe4Ousmee 0.5 @) 5 dbo 4 so. EIN ye OUI nO CleeLOoOtre2 
ae Petersbure.. 0 2... A4Q.21|11.05/20.41| 8.13] 9.01! 0.82 O:SOlmetr ©.GD|meen - BOE S| Rae eters eile 
OT .2edimeiewmeen 0.3 
Re PErAMNNO 2a. os. =: Aoi heed |20/05| 87215 \10-04! 0.40! 0,.25|"....)-.<..] ....| 0.9Biiee Ti 020.42 100. 50 eee °° | Eu Ey Ludwig c= Sitzber. Wien Akad. 
an 28.1 1903, I12, 739-777 
2 : On el Lae COMOMEGTE O .5 
BP OLADMCID 2) fee as" « Apes Oies05/10.32120.07/11.27| 0.621 20.23 trie... iphrormate 0-54 100.61/ 3.05] ab 5.2 hy 35.9 Eu C. Rammelsberg |Ann. Phys. Chem. 1851, 
Ae hea 83, 591-593 
DOFEMIC, PERSILICIC, PERPOLIC, PERPYRIC, PERMIRLIC, CALCIMIRIC, DOFERROUS, CONSTANTINOPLOSE 
COs, a 160.8 
F Cre O3 0.4 Fae Te MD Zu. > = c " 
POUstanunopler=. «|40-50)£2.03/20,90| .0.16|10.30/ 0.40) 0.16) 0... | el. pee] ah ee 99 .82 Deo ime Eu G. Tschermak.. .|Min. Mitth. 1872, 2, 85 
an 32.0 ) 
$n 
DOFEMIC, PERSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, DOMIRIC, MAGNESIFERROUS, SHERGOTTOSE 
) ) ) ) ) ) 
La A a Se ee 
07) 3.5 dt B6ne ; F 
ee ee 9 1s 90|21.55|T0.00|/10.41|) 1:28) 0:57|..-.| ....) 0. fas Blam. 100. 22 ab iia ees te She kK. Lumpe.......|Min. Mitth. 1871, 55-56 


| | 
Te ee ee CCC 
O10 


| 
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Sa ee ee 





Brezina’s 
Symbol 






Name | 








Analyst | Reference 


! cm 0.8 Baumhauer and |Ann. Phys. Chem. 1862, 

: ee rs fata... . . i oe Cwb Seelheim...... 116, 185-188 

| ; ge E. H. von Baum-|Arch. Neerland, 1872, 7, 
oor Khyahinya....%... nf a Cg HANel obit «aes 146-153, Mass anal. 


calc. by Wadsworth 








; mt 0.5 hs 
. ap 0.3 -. | Ludwig ; — 
It. Angra dos Reis... .|4,, 73 | Angrite | 304 Techermak | Min. _u- petr. Mitth. 
nf 0.8 NF, 1900, 28, 113 
SE 
|| 4.4 : Bull. Akad. St. Peters- 
[2..olaWropol..'...... nf 4.3| Ck Pe oAbioho cocs Rice Wee srs ese >. 


403-422, 433-430 


Cw LAHdNGTs © or 23 Sitzber, Berlin Akad. 
1904, I14-153 





14. Krahenberg.......|4l 6:4 Cho Keller 4 ve. § Sitzber, Miinchen Akad. 


nf OY 1878, 8, 47-58 











OR Zl 6.2| Cw A. F. Renard....| Bull. de Acad. roy. de 
nf 13.8 Belgique, 1896, 3, 31, 
654-663 


Cga Hee PLeMteh... 4 2k. Sitzber, Wien. Akad. 
1863, 47; 2; 460-463 


Pmeratnilice o....... ar 


BBICAICOLC Ms... ) beceiees WATE tens aoe tt Neues Jahrb. 1889, 2, 
177-179, Mass anal. 
calc. by Farrington ~ 
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DOFEMIC, PERSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, UDENOSE 
eee eee 


















































ae Si Os [Als Os] Fe O Mg O} Ca O |Naz O Oi He Ni Co S 18 Miscellaneous Sam | Sp. gr. Norm peter a Analyst | Reference 
— l/s<<< ec. |. =]... 7...) OOO SF eC ero. OO OV3O3OCOO0O OT 
; Uden 8 6 8 o> Chromite 0.76 or 2.8 di 4.8 cm ates as Baumhauer and |Ann. Phys. Chem. 1862, 
s ee eee ekt 1A A (LOl 223A 1120. Bono. OF ‘ : Mu Oo. 40] ab 7.9 hy 20.7 \tr 0.7 L oh 
4 eee i j on 49 pas af? NiO mien eal) au ae oe ol As.4|nf 1.8 Seelheim...... 116, 185-188 
Fe S$ or 3.9 di g-5 om 0.8 E. H. von Baum-|Arch. Neerland, 1872, 7, 
Bom Vann vale 44.30) 3.06/16.38)22.16| 2.73] 1.00] 0.66 5.00 B22 Chromite 0.80 ous ils 2 a oe hy a He Ce iter Se: {46-707 Macs anal 


calc. by Wadsworth 








| 





DOFEMIC, PERSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, CALCIMIRIC, DOMAGNESIC, ANGROSE 





| 


Wo Oxo th 25.58 Toy 
































0.5 : 
; Fe: O3 0.31 ‘701 ei5.74| 4) oO. . Ludwig . . 
ea UE CaOs Cle. 143.04) 8.73| 8.28|10,05)24.51|) 0.26| 0.10] 0:81| . 2...) ....| /Sas|...- TiO» 2.30 100.05)... | 2a) teeta 572 | Angrite |e a eee ape eta DeLee eee 
P2 Os 0.13 nf 0.8 IN. PS TOC; 25,4814 
DOFEMIC, PERSILICIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, STAWROPOLOSE 
Ni O 3.81 lc 2.6 ol 71.0\¥ 4.4 : Bull. Akad. St. Peters- 
r2. Stawropol. ...... .|33.16| 4.22/18.509|29.24| 1.20| 1.40] 0.60 Av 2\ eee ties .. | emOlmong. evens 99.24] 3.50] ee ans ie tf 2G NECK HS Abichaeine: burg, 1860, 1862, 
403-422, 433-430 
DOFEMIC, DOSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, LINUMOSE 
Cre O3 0.31 Op  T50) WS O.8 TaGRORG 
: Mn Oo. J ,| ob Tio wdameeeon tr 7. ; 
Meee TT ee ee es AS Cee AAle 13 2|2507 2102.40) 1-30) 0:20|15-83| 0.71) ....| Mees _0.07 Picea 99:99] 3-54) Si emeeam on 275 | Cw Diveie Geese Sitzber, Berlin Akad. 
Hersps 23 01 23.34 nf 10.5 TOOAR Try SG 
DOFEMIC, DOSILICIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, KRAHENBERGOSE 
Cre Oz 0.89 or 7.2 di 4.9icm1.3 
ree ed Deli) 3-22.11 7.42/18.02) 2.00), 0.17 1.22/10.37) 1.36]... .| jaeas| 0.46 Ba eae LOO s2o mae. aD ae i 44.8 |" 6.4) Cho (ce 5i Siizher Munchen bad 
n Q2 0.1 4. TOMEI nf 11.7 


1878, 8, 47-58 


a } ; 
DOFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, PARNALLOSE 


aa ] — a a 








or 0.6 di 3.4 |cmr.6 
Be LSESVES* Sask, BO Ass 33105 .O2| 22775115 A\et-Os| O.00/12.30)11:37| 0.11] Berl: ... Crz O2 1.02 IOL.15] 3.58, ab 8.9 hy 30.9} tr 6.2 | Cw A. F. Renard... .| Bull. de Acad. roy. de 
an 3.9 ol 31.0 \”/ 13.6 Belgique, 1806, 5 Pe BG 
or 2.8 mS T.3\tr 7.4 054-063 
MnOo0.54 H:0 0.68 ab 10.5 di 2.2 \nfr0.8 is a 
Beer aInalee re. 3 s4.: BO At 02.5 7) 05020/22.021/80.50\ 41,01) 0,55) 0.53! 0.90] 0.06] ‘2e71! 0.10 NiO 0.72 98.70) 3.12 hy 25.8 | Cga E. Pieiiere en 25. Sitzber, Wien. Akad. 
CoO 0.9 Oe 34.5 | 1863, 47, 2, 460-463 
Chromite 1.43 
Fe S Galen ete a WB he ne O.21CmMI.4 
. y ao II.0 : i! 0.0 ph fe fe 
MAT COU? oc relin dar. Bosagie2.20| 04-20) 22, (Oli .10\) 1-40) 0,30) 8.95 0.91 Smo, O22 L dee 100.00] 3.47 he ae Ck Wille: eee Neues Jahrb. 18809, 2, 
Res 0.409 ol 40.4 | 177-179, Mass anal. 
| calc. by Farrington 











210 


Brezina’s 
Analyst Reference 








Name Si O2 | Symbol 
0.0 
mS. Bjurbdéle Syl | SO 41.04, 5-4 | Cca Ramsay and Bull. Com. Geol. de 
ae Borgstrém....| Finland, 1902, 12, 13 
O07 | 
Pom Netitiuaees.. . 40.0 33 | Cia A. Kuhlberg..... Ann. Phys. Chem. 1869 
136, 448-440 
0.8 
20. Rakowka 38.8 age Ci P. Grigorieux....| Zeitschr. deutsch. Geol. 
— ; Eee Gesell. 1880, 32, 417- 
[C0 hes } ue 
ar. Chandakapur..... 38 osm Cib Tide Clarke...| Min. Mag..-1910, 15, 
4.9 371 
f 5.8 
| eae Zeitschr. deutsch. Geol. 
22. Mezd-Madaras.... 37-64 6.3 | Cgb C. Rammelsberg.| Gesell. 1871, 23, 734- 
) 13.8 737, Mass anal. calc. 
I 0.7 by Wadsworth 
; i ras for | Cw Deb loaning fe oc... Comptes Rendus, 1864, 
23. Tourinnes-la-Grosse 37-4462 cea 


Ann. Wien. Mus. 1899, 


10.3 
24. Meuselbach.......|37.34 75 | Ccka | G- Linck........ See oS 
m 0.0 rington 
2s. Lundsgard........ 36.9} © y Cw | O. Nordenskjold. CSAS as 
479-475 
f 3.8 
BO tcracadis . 4... . B5-oFen Ckb J. M. Davison...| Am. Jour. Sci. 1906, 3, 


225 50 





: 6.5 
mr Albareta.s ...... Ja OM More P. Maissen...... Gazetta Chimica, 1880, 


10, 20 





‘ 115.5 
ir, : 0.2 
@3. Pickens County. ..|37.0d/ 9.7| .... | E. Everhart..... Science, 1909, N. S. 30, 
4.3 272 

f 09.6 / 

SE 

m 0.6 Sitzb. Wien. Akad. 
Bes é 1856, 20, 398-406. 
eo: ii ae 35.24 20.7 | Cc J. Nuricsany.... Mass anal. calc! by 


Wadsworth 
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DOFEMIC, DOSILICIC, PERPOLIC, DOMOLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, ESTACADOSE 


















































5 3 | Bi 
Name Si O: |Al O3| FeO |Mg O| CaO |Na, O| K,O| Fe Ni Co S P | Miscellaneous Sum | Sp. er. Non | ie ‘Apalyst | Relerenee 
ee a. |. | | 7 eee 
18. Bjurbdéle 1.06| 2 8 8 Ee Cre Os 0.59 or 1.7 di 6.3 a, 0.9 
Tans | UL DOLC ee, teres pia *55]13-00)25.75] 1.62] 1.24) 0.32] 6.38] 0.72] 0.04 5-44] 0.14 Mn O 0.12 100.04)... | 0 10.5 hyitoegmet 5.41 Cea Ramsay and Bull. Com. Geol. de 
NiO 0.07 an 0.6 of 47.8 mf 7.1 Borgstrom....} Finland, 1902, 12, 13 
Nerft (Chromite once or 0.6 hy 21.t cmo.7 |} 
IQ. INCTIL....... 00... 40.00} 3.52/15.98]25.59] 0.05] 1.65] 0.08] 8.36] 1.32] tr 2.02] 0.05 Mn0 0.03 O0.410) aa a sos Ob Ane a 53°) Cla A. Kuhlberg..... Ann. Phys. Chem. 1869 
Mn 0.10 C oy | 136, 448-449 
; He 5 Or 2.2 NS Tag Bn 0.8 
20. Rakowka......... 38.87] 2.66/13.44|24.60] 2.36] 2.04] 0.37 5.07) 1643| 0.22] 0. folmorr2 ees O0,<22) Ses Glee a ne it on Ci P. Grigorieux....| Zeitschr. deutsch. Geol. 
ol 54.0 mf 7.4 Gesell. 1880, 32, 417—- 
| 420 
Ch Fe S!Fes P of eG at ao, ml 0.3 
< i : F nO. 4 ° 
BI. andakapur..... 23 O2IPANT711T0.51121.31i) 2,42) 21-20 205.25 ens 4.92| 1.06 Sie 00 (Dalen eas Pod ie bom s¢ PRG H. E. Clarke....| Min. Mag. 1910, 15, 
He 4. 
i" eS: 315 
* Chromite 0. 54 : Zeitschr. deutsch. Geol. 
22. Mezo-Madaras.. . .|37.64 See AAA] LE OSmer Ol (l= |12.T2l=1,04\-, .. . 2. aaa: Mn 0 0.18 LOO Se tar a4 a a pe ae Cgb C. Rammelsberg.} Gesell. 1871, 23, 734- 
Ni O 0.06 ol 49.1 mf13.8 737, Mass anal. calc. 
2 4h i ] G Chromit G0 L522 7SmmnOmn cm On7, é 2 by Wadsworth 
3. 1ourinnes-la-Grosse]37.47| 3.65]13.89/24.40] 2.61 2.206 TicOS ete sOlh a. | 2. Se Sn Eee 99:72) 3.53| wesc aed 6.7 | CW Eo Pisani Comptes Rendus, 1864, 
ol 51.9 mf12.5 58, 200-171 
. Fe 5 | : ; 
Cnromitecs ab 11.0 di 5.2 cmo.3 Ann. Wien. Mus. 1899, 
24. Meuselbach.......|37.30] 2.89]16.20|24.55] 1.72] 1.32] ....] 6.71] 1.07] 0.11] 7.79] .... Garten ae 100.00). 5, 0-2 Ca hV ae, 7-° | Ccka 7 iGa Linck aes 13, 103-114, Mass 
| Ghromite ore oO ie anal. calc. by Far- 
2 NiOo.os — : or 2.2 mS O.f om 0.0 rington 
Boe Lamdsgard........ 30.97) 2.70]13.18]23.79] 1.40] 1.42] 0.43!14.46] 1.91] 0.02] 2.38] 0.10 Gaoene 90:06/ 3.01, "2 eames oS | Cw O. Nordenskjéld.| Geol. Foren. i. Stock- 
Co.02 ol 38.4 mf16.4 holm, Férh. 1891, 13, 
| 47°-475 
eae OF SLL NSO ~ 3.8 
nOtr : , ey 
|j20. Estacado......... 35-82) 3.60/15.53/22.74] 2.99] 2.07| 0.32/14.68] 1.60] 0.08] 1.37] 0.15 Ti Oe tr TO0.95) 3.60) % He a Se Ckb J. M. Davison...| Am. Jour. Sci. 1906, 3, 
5 mi r6. ro 








Cu tr . d | 
Ee I a ca ae ee eee es Oe ee ee ee 


DOFEMIC, DOSILICIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, ALBARETOSE | 
ES Ee a a ea er aT ea ea |) rr Se 
| oF, i: a ee tr O.5 
p al J 8 
27 Albaréto..... 2.4 ool 4.48) 24.31 22 af 72.07 1.64] 0.44 Av23150.73| 0.11). 2. tae, OO LG eee lege ae ee 2 | ie Ce¢ Po Maissenee Gazetta Chimica, 1880, 
| | pee IO, 20 
a Fa aa ac a 


DOFEMIC, DOSILICIC, DOPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, PICKENSOSE 




















ab 750 hyeqeromemnit 5.5 





























Fe: O3 10.69 TiO20.09 ony Pete 
MnO 0.40 =P2 050.31 e Oh 0-0 Oo aemey =0.2 i 
|. Pickens County. . ./37.06} 5.83] 9.63/24.00] 0.55] 0.92] 0.02| 8.22] 1.23) o.1r| 1.57] ....| Mnf ete Loreos| ey | Chae doo.7| .... |. Everhart..... Selene gon. Gt 
CuO 0.06 WT 4-3 ae : ' 
nf 9.0 iif = 
DOFEMIC, SILICOMETALLIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, BORKUTOSE 

| Chromite 0.64 oy 3-9) 15 Teoma 0.0 Sitzb. Wien. Akad. 

iE : t ; ; j : S , ao 10.0 di 7.6 Wr 2.5 AP yey ay he Pe aie 
“ty, Mejayal eee eee Geto AeARTLITO.O2ia1.05| 1.0.11 0.06/27.03 1.84 0.89] 0.03 OS aes O846\ = bay 25.7 | Ce J. Nuricsany,...| 1856 29, 308-406. 
of 21.2 | Mass anal. calc. by 

__. Wadsworth 
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Ss Cy Sep letra, wal a) 6° ..6, 6 





Cow 
VK AAD 


mA 
An 


Oo Ad na le] 
Ao Oo N Cof 


Co Co DS 


SOR SD 
AR NARARO WOH 


SO NWN 
ASN Co 


ss ¢ 


SSORNA NWNODS 


ty CoN 


HOON AONA 


Avo 


tN & 


Ww 


SoS vwn dwn 





Brezina’s 
Symbol 


Cg 


Ct 


Cg 


Cwa 


GE 


Cc 


Cck 


its 
Cw 


Cga 





Analyst | 


Seliadehtons .:. 


C. Rammelsberg.| Monatsber. 


J. Habermann... 


C. Klement..... 


MearAs Lacroix... 


S. Meunier...... 


L. H. Borgstrém. 


H. von Foullon. . 


C. Rammelsberg. 


H. A. Damour... 


W. F. Hillebrand 


H. W. Nichols 
ands be. WwW: 
Tillotson 


Ga. Lindstrom..." 


Teapimidszur.... 


A Kubiberg=:... 






Reference 


Proc. Roy. Soc. 1866, 
15, 214-217. Mass 
anal. calc. by Wads- 
worth 


Berlin 
Akad. 1870, 70, 440 


Denkschr. Wien Akad. 
1879, 39, 187-201 


Bull. Mus. roy. d’hist. 
Nat. Belgique 1886, 
4, 280 . 


Bull. Soc. de’] Onest de 
la France, 1906, 2, 6, 
SI-I12 


Comptes Rendus 1868, 
66, 513-519 


Trans. Roy. Astr. Soc. 
of Canada 1904 


Sitzber. Wien Akad. 
1883, 88, I, 433 

Monatsber. Berlin 
Akad. 1870, 457-459. 
Mass anal. calc. by 
Wadsworth 


Comptes Rendus 1850, 
49, 31-30 


Am, Jour, Sci.:1894,/3, 
47, 430. Mass anal. 
calc. by Farrington 


Private contribution 


Kongl. Svenske. Vet. 
Ak. 1870 
Trans. Asiatic Soc. 


Japan 1882, 10, 199- 
203 


Archiv. Nat. Liv. Ehst. 
Kurlands 1867, 1, 4, 
I-32 
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PERFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, PULTUSKOSE— Continued 































































































Name Si O; |Al; O;| Fe O Mg O} CaO |Naz O] K. OO} Fe Ni | Co S PB Miscellaneous Sum Sp. gr. Norm ses | Analyst | Reference 
Dh l Fes | Proc. Roy. Soc. He 
; OLINSA LAL. rays : i OF Lad tS Oe * 2 : TS 214-277. ass 
40.69) 0.60]11.20/26.59] ... .| 0.39] 0.21] 6.88) 1.54]... 5 Gates... Sat ae ae 99.1313 -40| 78s 2am ae Bic \G S. Haughton. . .. nell ale ie Wads- 
— th 
: Fes an 6.1 di 5.6 | 4.4 ee 
i® Richmond........ HOLS ONAN NLC Phe 20 Oye ok me | Mn O22 wos |. 4. ee 100.00] 3.37 hy 30.2 mf\8.2| Cck C. Rammelsberg.| Monatsber. __ Berlin 
ob 45.5 | Akad. 1870, 70, 440 
, . ab 9.9. ms 0.0 | 4.5 ; 
i Tieschitz......... 40.23] 1.93]19.80|20.55] 1.54) 1.53] ....|ro.26] 1.31] ....] 1.65 98.80] 3. 50 Weegma | Co | J: Habermannie 2 Denksche Wise ae 
ae. eer ans neve 1870, 20,-197-208 
: ab 8.4 di 6.0 cm1.4 Bull. Mus. roy. d’hist. 
5. St. Denis-Westrem 40.20} 2.54/16.22/25.08) 2.00] 0.99) tr LO47iS1-24)0.12) 2. Tae e Wines 101.78 eae rc 18) 1, irs A eLee GC Kicmien tsa. Nat. Belgique 1886, 
ol 38.3 NfTI.7 pane 3 
Fe | 
Bost. Ghristophe.. . .|20. 2 ¢ or 1.1 di 3.8 cmo.o Bull. Soc. de’! Onest de 
9 p BO 322-15 | Ie.00|2 5,001 md ST Or HeO.USe7</ OL .07| 0.11 6.0Giee. >. Cre O3 0.38 TOO.09) ... ah ee hy 279 aS o Ge M. A. Lacroix...| la France, 1906, 2, 6, 
| ren eo ey 
Fes ae | 
7 .5 di 6.0 cmo.2 
eeetjeras el. BO 2M VeDAIEATT.O125:00|4'2:00| hate |.nos. 8.32 f...| 8.00 Cr2 Oz 0.12 99.84] 3.60 hy 33.4 tr)8.o} Ct S. Meunier...... Comptes Rendus 1868, 
1 ; ; ol 38.4 mnf\s.3 66, 513-519 
or 1.1 di 4.90 Cmo.o 
t. Shelburne TOle2eEs ITS. 101 26-2 a eae Le ake | ~ Bg L. H. Borgstrém.| Trans. Roy. Astr. Soc 
Pines aRe stasis 39-19 -T5 5: -24 1.75 0.73 O.22 EO.70 0.78 0.04 T.63160.00 Mn O 0.12 OE S| Ba SD) aap 25 Ole Ommstag O'.4 § arte 8 : : y- : t 
nf h.§ of Canada 1904 
Of O20 Sr Omsmeiial 7.4 
baeecmras 55 v2. Ns : . 
yee ivanellOs2 5.22 2: 39-14} 0.93/17.42/25.01] 1.96] 0.75] o.10/11.31} I.00] ....] 2.71) .... TOO.4 2/2: | |g eee * ae: H. von Foullon. .) Sitzber. Wien Akad. 
ol 31.5 1883, 88, I, 433 
bo ee 6.5 Monatsber. Berlin 
; Marion.......... ./38.96) 2.00]14.52/26.05] 1.18] 0.38] tr |r3.e1] 1.08] .... 2.3 meee TOOK00| Saye | Stans ie nfis0 | Cwa | C, Rammelsberg. ae eau lente 
Fe S Fes P Of OL OMNOtameioimmGta I .S Wadsworth 
MeCUSSUr Es Ste) 32. 38.72] 1.85]16.93/22.53] 0.80] 0.57] 0.11] 8.63] 0.96] ....| 3.74] 2.00 MOTs 0807) 4 154| (5 ee eemeee 3-7-1 Co H. A. Damour... .| Comptes Rendus 1859, 
nf\ 0.6 49, 31-36 
Fe S Magnetite 0.16 H2O 0.29 a He ct se dio. ; . 
Aen ; abe cas 2 0.8 hy 20.3 114 0.2 ; Am. JOURS mcleareod. 73, 
mbcaver-Cteck | _. 37-43] 2-17|10.49|23-73] 1.76] 0.80] 0.09]/15.53] 1-51] 0.08] 5.05] .... oe ae ye 28 [100.00] 4. 31) arn 2 ee ee 2-3 | Cck W. F. Hillebrand |” 47, 430. Mass anal. 
MnO 0.24 P2Os0.25 nfir7 1 calc. by Farrington 
Sal Per Qs4.45 HzO 1.23 Bee ie. ie H. W. Nichols 
BIC eS os, 37-08} 1.83]18.04/23.34] 2.03] 0.26] 0.08] 7.89] 0.95] 0.04] 1.65] 0.05] io" 3°75 £60.90] 3.02) 9% i670 Sosa 5 | Cck and E. W. | Private contribution 
CoO 0.07 a Tillotson 
erga el Beg 
wi) vf he Foie ior ae 3 $ 
Mlessie.. +.) . 2+. 30.83 2.38 10.85 22 TEL OO COA eer 120.05|2:1510.02| 1.88 0.15 CuO aos 100.84] 3.70] an fig hy 28.8 sclo.8 | Cc G. Lindstrom....| Kongl. Svenske. Vet. 
Cl 0.04 Ols27a5 Nhe? .3 Ak. 1870 
Fe $ Chromite 0.61Cu + OF ete OUONOMmnGIA 0.0 Tai 
; a [ Trans. Asiatic Soc 
5 c 0.7 . . be 
|g ai ane ren a 36.75| 1.89] 8.84/23.36] 1.94] 0.97] 0.16/15.35 ites 5. Omer. Vato Mn o.282 (209-01 |e ee ay ie es | oe T. Shimidzu..... Japan 1882, 10, 199- 
P2 O5 0.34 : mf\7 .4 203 ; 
; wb 85.8 hy 30.0 cmo.7 sree Tg Hale oo 
. Chromite 0.70 C fhe es : Archiv. Nat. Liv. Ehst. 
MPAA et oie lect Be as BO AS 02520-0012 5,00/ 460 90.72) tr: 116.95) 1.71] .....| 2.18Meo.td MeO ore 100.02] 3.73 dees. se o.8 Cga |A.Kuhlberg.....| Kurlands 1867, 1, 4, 
‘i mfirg.1 I-32 
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Brezina’s 
Symbol 


Cga 


Cgb 


Cco 


Cck 


Cs 


Cca 


Ce 


Cga 





Analyst | 


Reference 
Sasbeeeenueid:...) Am. Jour, ocls 1886, 3; 
32, 228 
Monatsber. Berlin 


Akad. 1870, 448-452. 
Mass anal. calc. by 
Wadsworth 

Jour. Asiat. Soc. Ben- 


C. Rammelsberg. 


DewWaldie.. -.4 . gal 1860, 38, 2, 252- 
258 
H. N. Stokes... .| Proc. WashingtonAcad. 


Sci. Ig00, 2, 41 


Sitzber.Miinchen Akad. 


Giimber and 1875, 5, 3137339. 

Schwager..... Mass anal. calc. by 

Wadsworth 

: Ame Jour.ocl; 1875; 3; 

date MIE. 2:7, 10, 362. Mass anal. 
calc. by Farrington 

Arm. Jour. Sci./1870, 2, 

 elesrstmithy. .. - 50, 339. Mass anal. 
P calc. by Farrington 

Am. Jour. Sci. 1892, 3, 

Pewee takizis.....|). 43, 66. Mass anal. 


calc. by Farrington 


E. H. Baumhauer| Ann. Phys. Chem. 1845, 


66, 465-498 


Chem. Const. Meteor- 
ites 1850, 44-51. 
Mass anal. calc. by 
Farrington 


Pape Harrigs .<. . 


Sitzber. MiinchenAkad. 
1878, 8, 16-24 


A. Schwager..... 





Gazetta Chemica 1884, 
13, 369 

Ann. Phys. Chem. 1834, 
33, 8-25. Mass anal. 
calc. by von Reichen- 
bach 1865; 1245) 213 


Pa iaissen =... .5. 


JoJje Berzelius. >. 


ANALYSES OF STONE METEORITES —Continued 





















































| 
PERFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, PULTUSKOSEi=s ontinued 
| 
Name Si O2 |Als O3| Fe O |Mg O} Ca O|Naz O} Kz O| Fe Ni Co S in | Miscellaneous Sum | Sp. gr. Norm | ane Analyst | Reference 
| 
i ee imei meee) | Meee | ea ee eae 
; 
Fels Chromite 0.6 ot 00 an, |. i 
- é ne ab 7.3 hy 226) PP 0.7 He | ATO) OUFfocls 1oo0.ss 
too. Salt Lake City. . .|36.05| 1.96)11.70|23.02| 1.87] 0.85] 0.06/15.67| 1.38] 0.10] 5.5T|.... eon T00:001',3:09) on 17.40 chee a Dae ooo anes: ie 
2050. tf T7ne z 
oe & 5-5 Monatsber. Berlin 
a IE i peeettf I7.. 
Were Pultuskyeeeees : 8 : f Fe: Os 3. ; Jee “by arg | Cea C. Rammelsberg.| Akad. 1870, 448-452. 
B5-OsereOO le 12/24.05 10. 50)0O.05180-30115.55| 2e21|.,...| . eve es e2 Os 3.85 99 - 39 Oe ea & Bo hh (nae Canale Caleme by 
ab 7.3 di 8.4 ;mo.7 Wadsworth 
es an 1.1 is) 20.2 jr Ass Jour. Asiat. Soc. Ben- 
Te U3 0. ? 2 | XeOle 1 
to2. Khetree......:.. 35-17) te77/11-10/23.80| 2.37) 0.87| tr |18.70) 1.26] 0.21| 1.6) 0.12 Gaec 97-78] 3.68 See 20.2 | Ceb | | DeWaldies ==: ew 38, 2, 252- 
/ 
F 5 - 
Fe S Mine: ak 0.25 a or ie oe Hee : 
Ipemenileman.:..-..... .9s| 2.55| 8.47121.90| 1.73] 0.66] 0.23/21.09) 1.81] 0.15] <.oc| ....| mmo. PreoR eS leer xee|) A ol 29.8 bp 0.7] Cco H. N. Stokes... .| Proc. WashingtonAcad. 
3 g 34-95 55 47 99 73 B) 9 5] 5:05 singer aie Ee I" Geti Sci. 1900, 2, 41 
= u : pif 23.1 





ee Os es ee ee ee ee a 
| 


PERFEMIC, DOSILICIC, PERPOLIC, PYROLIC, PERMIRLIC, PERMIRIC, MAGNESIFERROUS, HOMESTEADOSE 
| 


Fe S ape ot 3.3 ae Sitzber.Miinchen Akad. 
te 0.49 _| a 35 met 5.3 rs ac 3 . ; Tas 4 4O- 
wea Homestead. ...... BO omameme 2 2220/16.21| 1-30|.0.o2| O157110.27| 2:05|....| 5 aie. Mn 0 0.25 99.85] 3-75 hy 24.8 hi 12.3 Cgb Gumberees Re ere BAB i 
Oe eta | ii ee Wadsworth 
) Feg> ab 3.4 ms 2.1% {tr 5.8 : Am. Jour. Sci. 1875, 3, 
m5. Homestead’....... S002 morodi22-0A| 20,02)... |. 1.4 2leveeit1.I41, 1.30! 0.07] 5a. Liy O tr 100.00] 3.57 hy 34.9 pf 12.5 Cgb Jeciee Sms aes 10, 362. Mass anal. 
Ol mete 


calc. by Farrington 





PERFEMIC, DOSILICIC, PERPOLIC, DOPOLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, FARMINGTONQSE 


eS ll Lee et 


| 
| 














| . 
: Fe 5 ab 8.9 hy 26.2 lr 6.1 Aim. Jour’ Sch 1370, 2; 
ert 2). + |40.73| 2:25\14.70|28.10] 0.04] 1.05] ....)| 6.11] 0.84] 0.05) 0... - T00.00| 3:65) 67. Crgastieemamers 7-0) Cck Jeiesimith 50, 339. Mass anal. 
é p calc. by Farrington 
. | Fe §$ eho or 6 CEE mn 0..0 Am. Jour. Sci. 1892, 3, 
107. Farmington..... 50.05) mie ome 7120-10) 127510.73| Om1\)'0.03|, 0.904] 0.00] 5.qehurax.. CeOtr 100.00]... | ab 5:Suakwegmmmetr 5.0 | Cs L. G. Eakins....| 43, 66. Mass anal. 
Mn O 0.16 an 1.7 of 49.7 Wf 7.7 calc. by Farrington 
&| We eye . es Tole SaOne sar 0.0 
n iOc.6r Q0 Si OmC Ca OROmet ne 
| 108. AP LTLECU Lene oe 20.30\me-26(45-30/24,37! 1.48| 1.39] Omm5|11.07| 1.24 1.90] 0.01 CuO + Sn 020.25 |100-00] 3.61 hy 19.4 Wi2.3| Cc E. H. Baumhauer| Ann. Phys. Chem. 1845, 
Cu + Sn 0.02 ol 42.8 | 66, 465-498 
Cre Os OR, c = 
ns 9g 9 9 6 Mees Us ei i 25.2 bm r.t ee pace jovi 
Waoo: AALISSUN,........ ‘ Cee arOn5|25,20| in| l-P4ieOal PTT 1.02] 0.00) 2. 3a. u + Sn 0.24 100.00] 3.50] 2 9.4 ol 45.0 }r 8.3 | Cc E. P. Harris : Sd See ta ee 
| 9 30-79 ‘| 5|25-29 4 7 Mn 0.c4 Rat ey nf 8.5 ere Mass anal. calc. by 
| FeS 2.53 Farrington 
} ae a a 8.2 tr os 
' ’ ae a 6 fore Sa eae : 
‘110. Mauerkirchen. . .|38.14] 2.51/25.70/21.73| 2-27| 1.00] 0.48] 6.30 ....| 2.GRNROet 4 Crz Os 0.39 100. 75| 3:40) 1,07 meme, o> | Cw A. Schwager..... Sitzber. MiinchenAkad. 
m 0.7 | L676, S.10-24 
Ce Ook or I.% ms Oc2 kmr.tI 
| i 8 vin O 0.13 TocmaS ab 8.3 di 3.6 \sc 1.0 Ci P. Maiss a F Q 
‘trr. Alfianello. ..... 37.63 1.78/24.42|23.43 ©:60] 1,00] 0:24]. 5.76] 1.14] 0.03] 2.94)° 0.15 Cr O3 0. 62 Lan ieee: 7.0 1 MAISSen enue: Gazetta Chemica 1884, 
ol 51.90 Wf 7.0 13, 360 
| Ciena ee, 0.2 Ann. Phys. Chem. 1834, 
WeeeeBlansko.. oy. :. - 37.08] 2.39|14.95/23-90] 1.25] 0.74] 0.19|16.09] 0.87] 0.06] 0.06] .... Mn 0 0.40 98.98) 3.40) ab 6.3 hy 18.4 pf17.1 | Cga J. J. Berzelius...| 33, 8-25. Mass anal. 
Cu + Sn 0.08 an 2.670 al calc. by von Reichen- 
bach 1865, 124, 213 
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Brezina’ | 
Svmbol Analyst Reference 


a8 SCG A. E. Nordens- | Ann. Phys. Chem 


(3. Hessle.......... SN oe eee 1870, 141; 205-224 
Sie Grewingk and Avehivs (Naty Liv: th 
[4. Buschhol oy... . Beas Cwa Seumuidts’; ..) « Ehst. Kurlands 1864, 
3, 421-554 

| cm 0.2 Am. Jour. Sci. 1800), 3, 
a Porest Citv...... jr 0.2 | Ccb L. G. Eakins....} 40, 320. Mass anal. 
| 5 ¥ mf 190.4 Pe 

| ; calc. by Farrington 

| age Am. Jour. Sci. 1886, 3, 
Fs a -f / 

:6. Cape Girardeau. . \" ie ee S. L. Penfield....) 32, 230. Mass anal. 
| nf 17.0 calc. by Farrington 

| Be Ann. de la Universitad 
; eee! -% Z ce, Chile 2850, 310; 
R/. Heresies): . . Ccb I. Domeyko..... Sy ab ade Maccanal. 
! calc. by Wadsworth 

| a. Thése Faculté des 
ie Sciences de Paris, 





ir20.6 | Cw S. Meunier...... 
(8. Cabezzo de Mayo ORE 1869, 9. Mass anal. 


j 


cale. by Farrington 














ee ONS T. Hein Sitzber. Wien Akad 
fr2. ° & Guet Betne aoeom tae ‘ aq. 
Boca. hte. . i 12.1 Soe ien etecas 
cm 0.4 
my eUrnenes.. 2 Er he Cco F, Pisani........| Comptes Rendus, 1868, 
ae = 67, 663-665 
Cm I.tr 
21. Cold Bokkeveld. . Inf ie K BUPS Harriss. +.) acy Wien Akad. 
1850, 35, 512 
pee Proc. U.S. (Nat) Mus. 
ir o. i ; TOOL area, <2i an 21? 
@, Mount Vernon...||" °-7 | P, Wirt Tassin.. .-.. ee ain dare as 
eae Farrington 
LOSE 
ee Novabtactas ders: KK: 
2 ie Leop. Carol. deutsch 
3 0.8 . p 
Bate bach.. 7... ee S Winkiftcee----i2|\ Akad: 1878, 40. Mass 
nf 50.8 anal. calc. by Far- 





: A 


mi Jours oci. 41887, °3; 
sae Z ec 34, 468-469. Mass 
meeMviingvate, on... pe 0 Col aM eal Mal. calc. by Far: 


rington 








Die Met. von Hvittis 
| ; : u. Marjalahti, Hel- 
mB Marjalahti....... E L. H. Borgstrém | singfors 1903, 57. 
Mass anal. calc. by 
Farrington 









ANALYSES OF STONE METEORITES —Continued 


PERFEMIC, DOSILICIC, PERPOLIC, DOMOLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, FARMINGTONOSE —- Continued 






















































































































































ye a a a ENR 
. “Name .- S51 O2 |Aly O3} Fe O Mg O| CaO|Naz O}] K, O|] Fe Ni Co S P Miscellaneous Sum | Sp. gr. Norm th Analyst | Reference 
Cu + Sn 0.02 di 8.5 \nf 18.5 A. E. Nordens- | Ann. Phys. Chem 
'T Tee Geelecmr es. . S . y. 30:91) 1255)03-43/25.00|' 2-08] 1.57) ..../16.361 2.16] tr | /o.18] tr C 0.68 100.00) 3.92 hy ca | Ce ‘Licld ane: io tie ee 
“OF | 
ge ae We G2 lcm 0.2 Grewingk and Archiv, Nat) liye 
1 Beebuschhoi! 2.2... 30.01| 2.48/20.98|27.17| 0.71] 0.26] 0.33] 7.92] 1.51/ tr | 2.18] 0.01 See ee TOD 00l eg aso |etbe aruaeiperea’” 8-0, wt Schmidt...... Ehst. Kurlands 1864, 
a tae 3, 421-554 | 
: Fe 8 Cre O:0.10 Pe Os tr or 0.6 di 4.0 \cmo.z2 : Am. Jour. Sci. 1890, 3, 
T Meee OLeSt ily. ys 35-02] 2.08]/10.27|/23.93] 1.40] 0.81] 0.06/18.08 Then (0) @hamed A) TC) 180 Au Cons 100.00] 3.64] 4 6.8 hy 20.8 eg Ccb LG Rakins= = 405 se ee rae: 
nOtr an 2.0 ol 40.2 \nfig. ¢ calc. by Farrington 
Fe S Chromite 0.68 or 0.0 a 2.7 \cm 0.7 Am. Jour. Sci. 1886, 3, 
; omite o. b 7.3 hy 21.4 \ap 0.7 Mass anal. 
116. Cape Girardeau. .|35. H200.47  P2Os0.29 |100.00] 3.67, % % B Cc Sel pPenneld:ss|mees2.23em Nia 
p Se ae tl O4 | 23-7 SITs Ol eG COOcLI 16.46 132) Onl | Roce: ae 0.29 3:97) an 2.0 ol 41.4 ie 5:7 calc. by Farrington 
Ann. de la Universitad 
; b 6.8 di 4.8 \nf20.1 de Ghiles185G5 416 
IRL 7e@ CLC. eats). Pa, 5 -tO) 1225110207120. 40a 1. 1Ulmoronimo.04|24.56) 1.51)... .| eal... Coney | Gee te hy ioe Ccb I. Domeyko.....| 37. 33g, ieee car 
oA calc. by Wadsworth 
Hey pet aiaee Thése Faculté des 
OO ean mearaney 0 O~2 Sciences. dese batts 
TEs ite o. TOO700| 95.5 hy 8.0 |ir20.6 | Cw Se vVieumicr are ’ 
18. Cabezzo de Mayo |29.29] 0.51] 5.24|28.00] 0.00] 0.35] tr PSLOO ee 7 waa. . | PORN iene. Chromite 0.92 ee aa 1869, 9. Mass anal. 
| cale. by Farrington 
BE 
PERFEMIC, DOSILICIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, ORNANSOSE 
| fe ot 4S on ir 2.1 
Ni 0 0.86 : To idt Zesalsc o. ; ; . : 
WBGapomytal 2. 22. Oo Ooms 12 3-00)22-0C\aI-12) 150] 0.07|10.38| 1.63]... .| \G.78| 0.05 Cates 9814 7|73555|) Ghee aml af 72 7) /q ele T. Hein......... eee Wien legeeee 
am Te2)| I ity wee = 
Chromite c.40 ab 2.6 ol 60.4 |cmo.4 
TBOmOIna NS 2.0 Sie 23 eA 2\24-7 1124.40) 2,27 0.55 Asie MeO Slane. | Ocean, ., au Oars 99-42| 3.60] #% 9.2 am 0.6 |i 7-4 | Coo F, Pisani........| Comptes Rendus, 1868, 
n r mo 2.3 jn -O 67 66 —66 
| 4) 3 5 
Cr. 030.76 CuO 0.03 NCAAs Otter CI TT 
t21. Cold Bokkeveld. .|30.80] 2.05/29.94/22.20] 1.70] 1.23 2aSO lames Ll | emo eaeer sete Tar C8 78/2000) a7 0.3 ol faa), 0-2 ie E. P. Harris.....| Sitzber. Wien Akad. 
NiOVon or: Ms G25 Cm Tate nf 2.5 B 
| 1859, 35, 512 
Fe S|Fes P Fee Oz 0,11 Cu 0.03 Oo Org en eee Proc WU. Sc Natio: 
Wz MOUnEVernong.,|22-95|0,27|13.20/20.08| 2...|....|....|27.66| 4.71| 0.32] 0.60 TO Sy xe a) |T0 100| eae lr 0.7, ae Wirt Tassin..... 1005, 26, 8 2te erg. 
MO sc 2.0 Mass anal. calc. by 
nU 0.09 inf 32.8 . 
Farrington 
PERFEMIC, DOMETALLIC, PERPOLIC, PERPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, STEINBACHOSE 
| Nova Ac “ 
2 : a Acta. den qk 
Fe s Chromite 0.32 g a Teele o 8 a Leop. Carol. deutsch 
123. stembach.......|27.47| 0.68] 3.40] 8.48] 0.70] 0.48] ....|45.71] 4.95| 0.12] 7.22| 0.07 Uren E00) SOL hy 25.8 ir7.22 Winkler.........| Akad. 1878, 40. Mass 
; nf 50.8 anal. calc. by Far- 
ee ed | rington 
PERFEMIC, DOMETALLIC, PERPOLIC, DOPYRIC, PERMIRLIC, PERMIRIC, DOMAGNESIC, MINCIOS?: 
Fe S | PE ho lie 1.0 Am, Jour: Sci. 1887.05" 
T ACV LLC Cayenne eee: e, Bee coe ct00\e 2. dlea ale 40.16) 5.73| (0.10) 0.90|-0.08 100.00] 4.84 hy 21.5 sc 0.6! M J. E. Whitfield...| 34: 468-469. Mass 
| ol 9.0 nf55.t anal. calc. by Far- 
rington 














PERFEMIC, DOMETALLIC, PERPOLIC, PEROLIC, PERMIRLIC, PERMIRIC, PERMAGNESIC, MARJALAHTOSE 
cc i ee ee ee 
Die Met. von Hvittis 
| u. Marjalahti, Hel- 
eee a ed Oo 2301 0.47/| | 0.04) 0.01/73.05) 5.71|.0.34| 14. ..|.... Cre O3 0.03 100.00] ... Bee’ P I. He Borestrim' |. sinetors ode, ee 


Mass anal. calc. by 
peed |) Pie ne | | Farrington 
$A ington 





The following |3, 59-110) or were overlooked in making that 








| Name | Reference 
a 
Mohumilitz....... Bre 2 i. 4 1891, A. N. H. Wien, 6, 144 

Cosby oe Bs es 1861, Pogg. Ann. 94, 250 

Nuleri. SG SS 1907, Bull. Geol. Survey, W. Australia, 26, 24-26 
Wichita cop ae | Se ee T654,0A2 "J .652 37,28, 287 

Memchita..... 2... Bchenk.. .| 891, A. N. H. Wien, 6, 153 

Wichita a ee 1892; A. N. H. Wien, 7, 155 


nd 1891, A. N.-H. Wien, 6, 145 

Ivanpah oo) 1892, A. N. H. Wien, 6, 149 

0 Ss 1907, Neues Jahrb. Festband. 230 

| ee 1871, Sitzb. Wien Akad. 194 

Mee Wright....... schenk...| 1891, A. N. H. Wien, 6, 158 

meancho-de la Pila .|......... 1884, Beitr. Abh. natur. Ver. Bremen, 8, 517 
Se 1906, Beitr. z. Min. Japan, 2, 30-52 
Meeiiamstown.............. 1908, A. J. S. 4, 25, 49-50 








Miuonionalusta....|......... 1909, Bull. Geol. Inst. Univ. Upsala, 9, 236 


eee ae ne 


| 








1908, fo J. 5.4, 25,107 








Guffey eee. nd Blair. .| 1909, Am. Mus. Jour. 9, 243 
a i 1910, Mineralogy of Arizona, 22 
Weaver ee Same 


VOPR eee is; 8  « 0 © 





ADDITIONAL ANALYSES OF IRON METEORITES 


The following analyses of iron meteorites have been made since the writer’s compilation (Pubs. Field Museum Geol. Ser. 1907,)3, 59-1 ro) or were overlooked in making that 
| compilation. 
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COARSE OCTAHEDRITES } 
eee eee 


















































































































































| 
| 
Name Fe Ni Co Cu Cr iE S | G | Si | Cl | Insol Miscellaneous Total |Sp. gr. Analyst) ae a 
(eee eels ay ee ee ee ee Eee 
SE «cok the: DOC Pee ceria Wor ek (ios | tes [es . lies age [oe «ace 00-71) «2. | Oy Koestleremee).....: +.) 1891, ASN. Hs Wien, on 744 
PGS 5. eee Bee epee O42 vere ew O11] Lr: (tela eee | 100737} 22 ||. v- Reichenpagh .. 1.7. 1861, Pogg. Ann. 94, 250 
-. 0455 5670) .0- 411 Ur eee Orl 4) (LL O.OLIE.s (GUL oe ; 100.00] 7.79] E. S. Simpson...........| 1907, Bull. Geol. Survey, W. Australia, 26, 24-20 
ee O. 8 0.26 Sate Oia 02 32 | 
Slur ivs rome y: &raree Ore rere. FAVA O52 [etree Ie orien es pln ete Graphite 0.19 OOF88) sec) We Malletiam ..... su. ToSAeAs oe Bees 
(ho, one OT20).07-01) 0:40) tr Sophie Eel MS ASR Nail ener (ee ea 99.70| ... | Cohen and Weinschenk...| 1891, A. N. H. Wien, 6, 153 
8 ORES Ee Neier 92.37| 9.74] 0.59} 0.03] ....| 0.03 | 00-76| ..> | Manteuffel; mm). .......-| 1802,A0N. H.\Wien,7,.155 
A RR aa Saat be nn re etre 
MEDIUM OCTAHEDRITES 
PR a a i a ee ee SS 
_Ivanpah Ee ce) TOME Talk ae ca el al ee! (end Meee Gees (reread ee GO 77 ae OnKoestlersamm.......02 1891, A. N. H. Wien, 6, 145 
Ivanpah Se ee OO OOO. Ol) 2g |-0.03) 0. acelcec lan weiss othe. too.81| ... | Manteuffel..... | ae 1892, A. N. H. Wien, 6, 149 
Inca. ut 0 a ee OGej feo 0jn0 22... "©:35|. 0.22) tr Oro Ae te Weeatere | ects: gs 60-071 7.04) Halbach. ee \.. < 1907, Neues Jahrb. Festband. 230 
Ilimée.. - UA eo, ee Oi-53)- 7-14) 0:41) tr sb Caw OR Ws etl IO aed Poe eed RO ie Se 00252) 202 | Ca Lud wich mee |. de ee 1871, Sitzb. Wien Akad. 194 
Joe Wright. a oe 91.67 eseieO.O0| assis |e-s es (Lr ee ee Pes abe Oe ates. | f.fencae 100.19] ... | Cohen and Weinschenk...| 1891, A. N. H. Wien, 6, 158 
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CATALOGUE OF THE COLLECTION OF METEORITES 


Since the publication of the last catalogue of the meteorite collection* 
the collection has been more than doubled both in number of falls and 
in weight. The last catalogue listed 251 falls and a weight of 2,289 
kilograms; the present catalogue records 657 falls and a weight of 
7,506 kilograms. This great increase has come chiefly through the 
acquisition of the Ward-Coonley collection, a collection which numbered 
620 falls and had a weight of 2,495 kilograms. The Ward-Coonley 
‘collection included that of James R. Gregory of London, numbering 
406 falls, and that of Count Julien de Siemaschko of St. Petersburg, 
i numbering 402 falls. The specimens listed as belonging to these 
‘collectors in Wilfing’s catalogueT are now therefore chiefly to be found 
in the Field Museum. Among important specimens included in the 
Gregory collection were an individual of Youndegin weighing 141 kilos 
(310 Ibs.) and of Nejed weighing 48 kilos (105 lbs.); also about one- 
| third the original mass of Pipe Creek. The Siemaschko collection was 
otable especially for its fine series of Russian and Siberian meteorites, 
among which were a large individual of Indarch weighing 18 kilos, a 
A ge mass weighing 2.2 kilos of Mighei, about one-third the original 
“mass of Pavlodar (Jamyschewa) and a large mass of Tabory (Ochansk). 
‘The specimens obtained by Professor Ward personally included masses 
: of Ilimaés, Lampa, Arispe, Yanhuitlan, Santa Rosa, Ballinoo, Bar- 
Sratta and Roebourne. Individuals or large masses of the Bath Furnace, 
‘Billings, Bluff, Canyon City, Castine, Estacado, Illinois Gulch, Luis 
Lopez, McKinney, Ness County, Oakley, Petersburg, Saint Genevieve 
sand Surprise Springs meteorites also proved important features of 
_ Professor Ward’s collection, and the amount of Canyon Diablo contained 
he 1 his collection was the largest in the possession of any collector. In 
‘addition to the material obtained from the Ward-Coonley collection 
‘the Museum has acquired subsequent to the publication of the last 
catalogue, representatives of about 50 falls. These included the total 
penasses of Ahumada (s2 kilos), Blanket (3 kilos), Leighton (850 grams), 
' Pickens County (380 grams), Rodeo (44 kilos), South Bend (2 kilos) 
and the large masses of Quinn Canyon and Davis Mountains weighing 
‘1,450 and 690 kilos respectively. 
 *Pubs. Field Col. Mus. 1903, Geol. Ser. 2, 79-124. 

TDie Meteoriten in Sammlungen. Titibingen, 1897. 
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The following table shows the falls having a larger representation in 
this collection than in any other so far as known; also for comparison 
the total known weights of the falls: 


Name Weight in grams in Total known 
Museum collection weight in grams 
Ahumadaoy yy. beer wi.) ste pare ee 46,999 52,548 
Balitiooc ar eb aes ink bata hg Mie walle lig II,1II 42,909 
TOQTTAUCAR Th. et oar AN aT bee ece heli 94,241 167,516 
Bath FPuratce pp. A at en ee eee 84,174 86,293 
Billings ie hk (eh ek ale Oe ea 13,270 24,462 
Bishop -Ganyon a0. Pun ee eee ae 8,649 8,649 
Blanket Rife, tel eod AM aera 3,148 3,148 
Bah, cyl vied fcc Anvaike Ticade eee tee 35,577 146,000 
Brenhanr 0.) 42) -s hig Sk Ne A 492,888 900,000 
Canyon City . 4,635 8,493 
Canyon Diablo 2,306,613 4,000,000 
Castine 42 93 
Colfax ).0a3 891 2,200 
Crab Orchard > 14,585 43,000 
Davis Mountains 690,000 692,265 
Estacado . 118,602 290,000 
Farmington . 29,826 84,000 
Hopewell Mounds 145 150 
Illinois Gulch . 662 2,435 
Indarch . 20,087 27,000 
Indian Valley 9,775 14,200 
Kenton County 74,445 163,000 
Leighton 460 850 
Long Island 543,275 564,000 
Los Reyes 19,500 19,500 
Luis Lopez 3,061 6,903 
McKinney 571336 137,200 
Mighei 2,255 7,948 
Morristown 4,598 16,300 
Ness County . 19,790 25,000 
Oakley 9,105 27,900 
Pavlodar 1,360 4,036 
Petersburg . 214 1,764 
Pickens County 380 380 
Pipe Creek 4,307 13,500 
Quinn Canyon 1,450,000 1,450,000 
Rodeo . 30,240 44,100 
Roebourne ar eh Aes) Saoney mst) ™ eg Firs 39,812 86,523 
Saint Genevieve: 1 fs ssn 4s tet ee ts 106,919 244,167 
Saline, <del. ey chee ena at ei, 22,902 31,130 
Panta ROG Lo oar Cee td bce en RA Le eee 99,280 612,500 
SEOCECALG ) inn sl tere inc nines Mae iter 1,860 2,035 
South Bendine pon ex dent eee eins 2,463 2,494 
Surprise poner oe is os Yeates dois aed eat 1,008 1,524 
Toluca : OE Ae Soa ety a Chan aes 227,772 1,000,000 
Ute Passive) ae US gale itn » eee ae 120 120 
Veranin fig ol viel cic las bape as ice) ae 844 45,000 


The following falls are represented in the collection by large number: 
of complete individuals: 


Brenhaen cape.) iii ie tee ee renee ties 4 large individuals 

Canyon Diablo . BNA a a a 17 large, 105 small individual: 
Estherville (00) 0 Oh ea ae 

Forest: City. 9) "9. he RE ee at 
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MMO rE iw Oh el ew se ipl vee yo 897 andividuals 
ERE Cis ke a ae eee 38 individuals 
RMON! se ID a ilk wd 27 individuals 
Cr i SO aes tia eee individuals 
A ne I a 34 individuals 


Also of the following falls one or more complete, or nearly complete, 
individuals are included in the collection: Admire, Agen, Ahumada, 
Arispe, Barratta (2), Bath Furnace, Bielokrynitschie, Bischttibe, 
Bishop Canyon, Blanket (2), Blansko, Bluff, Cangas de Onis, Crab 
Orchard, Davis Mountains, Dokachi, Dofia Inez (5), Gilgoin, Glorieta 
Mountain (2), Hessle (3), Homestead (2), Indarch, Kyushu, Leighton, 
Limerick, Llano del Inca (2), Los Reyes, Modoc (3), Nagy-Borove, 
Nejed, Pickens County, Plainview, Quinn Canyon, Scott City (2), 
South Bend, Stannern and Vaca Muerta. 

The form and arrangement of this catalogue are similar to those of 
previous catalogues of the collection, the arrangement being an alpha- 
betical one for all falls, with a description, weight and number for each 
Specimen. ‘The classification given to each fall has been in the main 
that assigned by Brezina in the Ward-Coonley catalogue.* Where 
obvious discrepancies occur, however, they have been noted by the 
writer. Insome cases where there was a lack of correspondence between 
the specimen and Brezina’s classification, sufficient material did not 
‘seem to be at hand to warrant suggesting a change, while in other 
cases it appeared that Brezina’s determination might have been based 
on insufficient material. A determination of the classification of each 
meteorite in whatever collection possessed the largest quantity of the 
fall would, in many cases, be desirable, although even with a large 
amount of material individual judgments might differ. The writer 
has followed Cohent in grouping together the various falls of Great 
Nama Land (Amalia, Great Fish River, Lion River, Mukerop and 
Springbok River) under the single name of Bethany. This reduces 
the number of falls from that region considerably from those usually 
listed, but the great similarity of the etching figures of these meteorites 
make it seem probable to the writer, as it has to other authorities, that 
these masses had a single origin. Berwerth{ has been followed in 
grouping the Japanese falls, Oshima, Hishikari, Maeme and Shigetomi, 
under the single name of Kyushu. In the case of Coahuila the various 
irons have been grouped according to the practice which has now 
‘become common. Effort has been made to exclude all doubtful falls 
and if in the practice of this principle some specimens which may later 
*Catalogue of the Ward-Coonley Collection, Chicago, 1904, pp. 97-103. 


TMeteoritenkunde, Heft 3, p. 324. 
tFortschritte der Min. Krist. u. Pet. 1912, Bd. 2, 234. 
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prove genuinely meteoric have been excluded, the injury to the subject 
is, in the opinion of the writer, less than if the opposite policy were 
pursued. 

Macquarie River and Queensland which were listed in Prof. Ward’s 
catalogue have been discontinued, Macquarie River because it has been 
found by analysis to be non-meteoric and Queensland because of lack 
of satisfactory data concerning it. The illustrations accompanying the 
catalogue show some individua! meteorites of the collection which have 
not been previously figured. 


CATALOGUE OF THE COLLECTION. 































be a NAME AND DESCRIPTION. ea 


Abert Iron. Locality unknown. 
Found 1887 Iron. Medium octahedrite. Etched slab with 
crust on edge. Cat. No. 1083. 49 


Adargas, (Concepcion), Chihuahua, Mexico. 
Found 1780 Iron. Medium octahedrite. Full-sized etched 
section, 11x10 cm. Cat. No. 1013. 266 
Polished slab with crust. Figures appear on the 
polished surface. Cat. No. 1012. 80 


Admire, Lyons Co., Kansas. 
Found 1881 Iron-stone. Brecciated pallasite. Complete in- 
dividual. Form spheroidal. Much oxidized. 
Cat. NoviOie 27 7,700 
End piece with polished surface 23x3l1cm. Cat. 
No. 834. 7,370 
Thick, full-sized section. Polished. Cat. 
No. 1270. 2,722 
Polished section. Cat. No. 557. 594 


Agen, Lot-et-Garonne, France. 
Fell 1814 Stone. Veined intermediate chondrite. Nearly 
Sept. 5 complete individual with sawed surface. Cat. 
Noon No. 1381. 292 
Mass with crust. Interior light-gray with 
darker spots. Cat. No. 526. 85 
Agra, (Kadonah), Doab, India. 
Fell 1822 Stone. Veined gray chondrite. 
Aug. 7 Fragment with crust. Cat. No. 1508. 18 
Night Fragment with crust. Cat. No. 584. 1 


Ahnigito, see Cape York. 


Ahumada, Chihuahua, Mexico. 
Found 1909 Iron-stone. Pallasite. Nearly complete indi- 
vidual with sawed surface. Cat. No. 780. 44 847 
Full-sized slab showing structure of metal sponge 
with angular pores filled with chrysolite. Cat. 
No. 780. 2,152 


Ainsworth, Brown Co., Nebraska. 
7 | Found 1907 Iron. Brecciated octahedrite. Full-sized slab. 
Cat. No. 767. 544 


Full-sized etched slab showing irregular inclu- 
sions of schreibersite. Cat. No. 977. 164 
Akburpur. N. W. Provinces, India. 
8 | Fell 1838 Stone. Brecciated gray chondrite. Fragment 
April 18 with crust and polished surface. Metal 


abundant. Cat. No. 1507. es 





: . 235 
: 


236 





10 


11 


12 


13 


14 


16 


17 


18 


Fretp Museum oF NAtTuRAL History — Greotroey, Vor. III. 


A oe pur Ge Bie: NAME AND DESCRIPTION. 
Alais, Gard, France. 
Fell 1806 Stone. Carbonaceous’ chondrite, Coarse, 
Mar. 15 brown-black powder resembling an earthy 
5 P.M. coal. Very friable. Cat. No. 1486. 
Albareto, Modena, Italy. 
Fell 1766 Stone. Spherulitic chondrite. Sawed fragment 
July with crust. Cat. No. 1755. 
o P.M. 
Aldsworth, Gloucestershire, England. 
Fell 1835 Stone. Veined gray chondrite. Fragment with 
Aug. 4 crust. Cat. No. 1776. 
4:30 P. M. 


Aleppo, Syria. 
Fell 1873 (?) Stone. Brecciated white chondrite. Fragment 
with crust. Cat. No. 1778. 
Fragment from interior. Cat. No. 1779. 
Fragment with crust. Cat. No. 544. 


Alessandria, Alessandria, Italy. 


Fell 1860 Stone. Veined gray chondrite. Mass with 
Feb. 2 crust and polished surface. Metal abundant. 
11:45 A. M. Cat. No. 1518. 

Alfianello, Brescia, Italy. 
Fell 18838 Stone. Intermediate chondrite. Mass with 

crust. Cat. No. 1387. 

Feb. 16 Mass from interior. Cat. No. 1386. 
3 P.M. Mass with crust. Cat. No. 1385. 


Mass with crust. Cat. No. 334. 

Mass with crust, pitted. Cat. No. 1384. 
Mass with crust. Cat. No. 1383. 

Mass from interior. Cat. No. 333. 
Mass with crust. Cat. No. 332. 


Algoma, Kewanee Co., Wisconsin. 
Found 1887 Iron. Medium octahedrite. Etched fragment 
with crust. Cat. No. 1059. 


Allegan, Allegan Co., Michigan. 


Fell 1899 Stone. Spherical chondrite. Mass with crust. 
July 10 Chondri readily separable. Cat. No. 1433. 
8 A.M. Mass with crust, Cat. No. 1432. 


Mass with crust. Cat. No. 1430. 

Mass from interior. Cat. No. 1431. 

Mass with crust. Cat. No. 498. 

Mass with crust. Gift of Prof. H. A. Ward. 
Cat. No. 500. 


Alt Biela, Moravia, Austria. 
Found 1898 Iron. Fine octahedrite. Etched section with 
crust. Figures well marked. Cat. No. 1070. 


Amates, Guerrero or Morelos, Mexico. 
Found 1889 Iron. Fine octahedrite. Oxidized octahedral 
fragments. Cat. No. 1173. 


Weight 
in grams. 


14 


jo 
oo) 


70 


4,082 
‘970 
475 


238 
147 
134 

24 


10 


295 
270 
124 
139 

86 


56 


19 
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21 


22 


23 


24 


| 25 


26 


|27 


28 


Date 
No. | of Fall or Find. 


Fell 1895 
Mar. 27 


Prehistoric 


Fell 1898 
Aug. 5 
7:30 A. M, 


Fell 1822 
June 3 
8:30 P. M. 


Fell 1869 
Jan. 30 
5 A. M. 


Found 1889 


Fell 1803 
Oct. 8 
10 A. M. 


Found 1898 


Found 1898 


Found 1894 


237 


NAME AND DESCRIPTION. inci 
Ambapur Nagla, N. W. Provinces, India. 
Stone. Crystalline spherulitic chondrite. Frag- 
ment from interior. Cat. No. 1575. 13 
Fragment from interior. Cat. No. 1577. 13 
Fragment with crust. Cat. No. 1576. 5 
Anderson, Hamilton Co., Ohio. 
Ironstone. Pallasite. Fragments. Cat. No. 1317. 2 
Andover, Oxford Co., Maine. 
Stone. Spherulitic chondrite. Mass with 
crust. Cat. No. 1466. 91 
Angers, Maine-et-Loire, France. 
Stone. Veined white chondrite. Fragment 
from interior. Cat. No. 1468. : 25 
Fragment with crust. Cat. No. 1469. 3 


Angra dos Reis, Rio Janeiro, Brazil. 
Stone. Angrite. Sawed slice. Cat. No. 1369. 6 
Fragment with crust. The black, smooth crust 
characteristic of this meteorite is well shown. 
Cat. No. 1368. 4 


Apoala, Oaxaca, Mexico. 
Iron. Fine octahedrite. Full-sized, etched 
section. Shows circular nodules of troilite 
and elongated ones of schreibersite. Cat. 


No. 1009. 1,360 
Full-sized, etched section. Shows Reichenbach 
lamellae. Cat. No. 1008. 764 


Apolonia, see Santa Apolonia. 


Apt, (Saurette), Vauchese, France. 
Stone. Veined gray chondrite. Mass with 
crust. Extensive veining gives a brecciated 
appearance. Cat. No. 1472. 34 


Aragon, Polk Co., Georgia. 
Iron. Nickel-poor ataxite. Two fragments. 
Cat. No. 1962. 5 


Arispe. Sonora, Mexico. 
Iron. Coarsest octahedrite. End piece of 40 
kg. individual. Etched face 30x44 cm. Cat. 


No. 1089. 32,659 
Nearly complete individual. Loaned by W. P. 

Blake. Cat. No. 781. 8,184 
Thick, etched slab. Cat. No. 1011. 1,304 
Full-sized, etched section. Gift of W. P. Blake. 

Cat. No. 781. 350 


Arlington, Sibley Co., Minnesota. 
Iron. Medium octahedrite. Etched slab with 
crust on broad surface. Cat. No. 976. 94 
Etched fragment, with crust. Shows typical 
octahedral figures, with the kamacite uni- 
formly bordered with taenite. Cat. No. 459. 70 
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Date 
of Fall or Find. 


Fell 1805 
Nov. 


Found 1839 


Found 1846 


Fell 1886 
May 24 
7 A.M. 


Fell 1896 
Feb. 26 


Fell 1836 
Sept. 14 
3 P.M. 


Found 1867 


Found 1890 


Fell 1842 
June 3 
9 P.M. 


Fell 1858 
Dec. 9 
7:30 A. M. 


NAME AND DESCRIPTION. 


Asco, Corsica. 


Stone. Veined white chondrite. Fragment 
with crust and large mass of troilite. Cat. 
No. 1522. 

Fragment from interior. Cat. No. 1523. 

Asheville, (Baird’s Farm), Buncombe Co., North 
Carolina. 

Iron. Medium octahedrite. Etched fragment 

crust. Cat. No. 1086. 
Assam, India. 
Stone. Brecciated gray chondrite. Coarse, 


dark powder with one light-colored fragment. 
Cat. No. 1829. 


Assisi, Perugia, Italy. 
Stone. Spherulitic chondrite. Sawed fragment 
with crust. Interior dark gray. Cat. No. 


1502. 
Fragment with crust. Cat. No. 1503. 
Atemajac, Sierra de Topalpo, Jalisco, Mexico. 
Stone. Gray chondrite. Mass with crust. 
Cat. No. 1521. 


Aubres, Drome, France. 
Stone. Bustite. Fragments. 
Cat. No. 1506. 


Color ash gray. 


Auburn, Lee Co., Alabama. 
Iron. Hexahedrite. Two irregular fragments 
with oxidized surfaces. Surfaces are rounded 
like individual meteorites. Cat. No. 1111. 
Sawed fragments with crust. Cat. No. 92. 


Augustinowka, Ekaterinoslaw, Russia. 

Iron. Fine octahedrite. Etched end piece. 
Contains large troilite nodule and veins of 
“iron glass.” Cat. No. 971. 

Sawed mass with crust. Etched. Cat. No. 508. 

Numerous oxidized fragments. Cat. No. 972. 

Oxidized fragment colored green by nickel salts. 
Cat. No. 507. 


Aumieres, Lozere, France. 
Stone. Veined white chondrite. 
with crust. Cat. No. 1741. 
Fragment from interior with one polished sur- 
face. Metallic grains few. Cat. No. 1742. 
Fragment with crust. Cat. No. 491. 


Aussun, (Clarac), Haute Garonne, France. 
Stone. Spherical chondrite. Mass from inte- 
rior. Cat. No. 1510. 
Mass with crust and sawed surface. Cat. No. 
1511. 
Mass from interior. Cat. No. 272. 
Mass from interior. Cat. No. 271. 


Fragment 


_ Weight 
in grams. 


oF 


70 
60 


32 


960 
217 
72 


59 


19 
15 


182 
160 
13 
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No. 


39 


40 


41 


42 
43 


44 


45 


| 46 


\a7 


Date 
of Fall or Find. 


Fell 1856 
June 


Found 1842 


Fell 1814 
Feb. 15 
Noon 


Found 1871 


Found 1891 


Found 1893 


Fell 1871 
Dec. 10 
1:30 P. M. 


Fell 1790 


| July 24 


9 P.M. 


Fell 1842 
July 4 


NAME AND DESCRIPTION. 


Avilez, Durango, Mexico. 
Stone. Spherical chondrite. Fragment with 
crust. Cat. No. 1574. 


Babb’s Mill, Greene Co., Tennessee. 
Iron. Nickel-rich ataxite. Morradal group. 
Polished slab. Cat. No. 109. 
Etched slab with crust. Cat. No. 906. 
Etched slab. Etching produces minute pits. 
Cat. No. 904. 
Polished slab with crust. Cat. No. 905. 


Bachmut, (Alexejewka), Ekaterinoslaw, Russia. 
Stone. White chondrite. Sawed slab with 
crust and polished surface. Cat. No. 1379. 
F asa with crust and polished surface. Cat. 
o. 234. 


Bacubirito (Ranchito), Sinaloa, Mexico. 
Iron. Finest octahedrite. Thick, etched slab. 
7x15 cm. Cat. No. 1124. 
Thick, etched mass. Cat. No. 537. 


Bald Eagle, Lycoming Co., Pennsylvania. 
Iron. Medium-octahedrite. Full-sized section, 
etched. Figured by Ward. Cat. of 1904, 
Plate VII. Cat. No. 1006. 


Ballinoo, West Australia. 

Iron. Finest octahedrite. Section 145x263 
mm. with crust. The crust surface shows 
three of the circular depressions typical of this 
iron. They appear to be related to corre- 
sponding troilite inclusions. Cat. No. 979. 

End piece, 70x150 mm. etched. Cat. No. 980. 


Bandong, Java. 

Stone. Rodite. Mass with crust. Interior 
blue-gray, fine-grained. Crust black, thin. 
Cat. No. 1753. 

Mass from interior. Of lighter color than the 
preceding. Cat. No. 1754. 

Two fragments from interior. Cat. No. 304. 


Barbotan, Gascony, France. 
Stone. Veined gray chondrite. Mass with 
crust and polished surface. Color brownish- 
gray. Cat. No. 1844. 
Mass with crust. Cat. No. 214. 
Fragment from interior. Cat. No. 213. 


Barea, Logrono, Spain. 
Iron-stone. Mesosiderite. Fragment with pol- 
ished surface. Cat. No. 1264. 
Fragment. Cat. No. 1265. 


239 


Weight 
in grams. 


70 
47 


45 
43 


26 
12 


1,445 


302 


300 


8,390 
2,721 


17 


315 
130 
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No. 





48 | Found 1855 


49 | Found 1852 


50 


51 


52 


53 


D 


ate 
of Fall or Find. 


Fell 1892 
Aug. 29 


Fell 1902 
Nov. 15 
6:45 P. M. 


Found 1866 


Fell 1893 
May 26 
3:30 P. M. 


NAME AND DESCRIPTION. 





Barranca Blanca, Chile. 
Iron. Brecciated octahedrite. Fragment 13x24 
cm. with torn and etched surfaces. Figures 
irregular. Cat. No. 1085. 


Barratta, New South Wales. 

Stone. Intermediate chondrite. Nearly com- 
plete individual. One surface polished. 
This is the largest known individual of the 
fall. It is well oriented, the direction of 
movement having been at right angles to the 
longest axis of the mass. See Plates LX 
and LXI. Cat. No. 1465. 

Nearly complete individual. One surface pol- 
ished. Cat. No. 1464. 

Full-sized, polished section 22x54 cm. A strong 
tendency to ‘“‘sweating’’ is noticeable. Cat. 
No. 1463. 

Full-sized, polished section. Cat. No. 1462. 

Full-sized, polished section 10x15 cm. Cat. 
No. 539. 


Bath, Brown Co., South Dakota. 
Stone. Brecciated spherical chondrite. Section 
53x115x140 mm. with polished surfaces. Cat. 
No. 1782. 
Mass with crust and armored surface. Cat. 
No. 351. 


Bath Furnace, Bath Co., Kentucky. 

Stone. Intermediate chondrite. Complete in- 
dividual, the largest of the fall. It is strikingly 
oriented. Cat. No. 1332. 

End piece withcrust. Polished. Cat. No. 1331. 

End piece with crust. Polished. Cat. No. 555. 

One half of a complete individual. Cat. No. 570. 


Bear Creek, Jefferson Co., Colorado. 

Iron. Fine octahedrite. Etched section with 
crust on three sides. Cat. No. 1125. 

Fragment showing crust. Octahedral cleavage 
well displayed. Cat. No. 88. 

Thin slab, etched. The figures are well marked, 
Re oe of taenite being very distinct. Cat. 

o. 89. 


Beaver Creek, West Kootenai District, British 
Columbia. 

Stone. Crystalline spherical chondrite. Mass 
he crust and polished surface. Cat. No. 
1393. 

Mass with crust. Cat. No. 1392. 

Mass from interior. Cat. No. 1391. 

Mass with crust. Cat. No. 1390. 

Mass with crust. Cat. No. 353. : 

Fragment with crust. Cat. No. 352. 


Weight 


in grams, 


16 


72,348 
16,761 
3,402 
1,435 
295 


1,700 
1,276 


80,739 
3,061 
366 


62 
43 


27 
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Date 
No. | of Fall or Find. 


54 


Found 1888 


Fell 1798 
Dec. 19 
8 P. M. 


Found 1784 | 


Fell 1811 
July 8 
8 P. M. 


Found 1838 


Weight 
in grams. 


NAME AND DESCRIPTION. 


Bella Roca, Durango, Mexico. 

Iron. Fine octahedrite. Full-sized slab, 29x8 

cm. etched. Shows large, elongated nodules of 

troilite and oriented veinings of schreibersite. 

Cat. No. 984. 745 
About half of slab next to previous. Characters 

similar. Cat. No. 985. 440 
Etched mass with crust. Cat. No. 611. 224 


Benares, N. W. Provinces, India. 

Stone. Spherulitic chondrite. Mass with 
crust. Crust black, interior light-gray. 
Chondri not evident. Cat. No. 1505. 

Fragment with crust. Cat. No. 217. 


Bendego, Bahia, Brazil. 
Iron. Coarse octahedrite. Etched slab with 
crust. Cat. No. 5. 
Etched slab with crust. Cat. No. 897. 
Etched slab with elongated troilite. Cat. No. 6. 
Etched slab with crust. Figures dimly outlined. 
Cat. No. 896. 


Berlanguillas, Burgos, Spain. 
Stone. Veined intermediate chondrite. Frag- 
ment with crust. Cat. No. 1756. 
Fragment from interior with polished surface. 
Cat. No. 1757. 
Polished fragment. Texture firm. Abundant 
metallic grains, Cat. No. 492. 


Bethany, Great Namaqua Land, Africa. 

Iron. Finest octahedrite. The writer follows 
Cohen (Meteoritenkunde, Heft III) in group- 
ing Mukerop, Lion River, Great Fish River 
and Springbok River under the name Bethany. 
Fragment with crust. Cat. No. 1028. 

Great Fish River. Fragment. Cat. No. 1029. 

eae Airs River. Etched fragment. Cat. No. 
1030. 

Thin shaving, etched. Cat. No. 825. 

Lion River. Etched slab. Cat. No. 1032. 

Etched slab. Cat. No. 376. 

Etched slab. Cat. No. 1031. 

Etched slab. Cat. No. 62. 

Mukerop. Mass with crust and two etched 
surfaces. Cat. No. 1033. 

Full-sized section, 36x69 cm. etched. Cat. 
No. 1034. 

Etched slab, with figures differing on two sides 
of a median line. Cat. No. 569. 

Etched slab. Cat. No. 1035. 

Etched slab. Cat. No. 552. 

Amalia. Full-sized section, 33x37 cm. etched. 
‘‘Faulting’’ is well shown. Cat. No. 789. 9,460 
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Bethlehem, Albany Co., New York. 







59 | Fell 1859 Stone. Crystalline spherulitic chondrite. Frag- 
Aug. 11 ment from interior. Cat. No. 1843. 1 
7:30 A. M. 





Beuste, Basses Pyrénées, France. 
60 | Fell 1859 Stone. Brecciated gray chondrite. Full-sized 
May section with crust. One side polished. The 
brecciated structure is well shown. Cat. 
No. 1568. ; 














Bialystock, Bialystock, Russia. 






61 | Fell 1827 Stone. Howardite. Fragment from interior. 
Oct. 5 Light-colored, friable. Cat. No. 1563. 5 
9:30 A. M. 






Bielokrynitschie, Volhynia, Russia. 








62 | Fell 1887 Stone. Brecciated intermediate chondrite. 
Jan. 1 Complete individual, Cat. No. 1394. 257 
6 P.M. Polished slab from interior. Cat. No. 1395. 34 
Fragment with crust. Cat. No. 1396. 22 






Polished fragment with crust. Cat. No. 484. _ 9 


Big Skookum Gulch, Yukon, Alaska. 
63 | Found 1905 Iron. Nickel-rich ataxite. Etched section. 
Cat. No. 1963. 










Billings, Christian Co., Missouri. 
64 | Found 1903 Iron. Medium octahedrite. About one-fourth 
the original mass. Polished and _ etched. 

Cat. No. 1098. 11,906 

Full-sized, etched section. Cat. No. 1097. 843 

Etched section. Cat. No. 601. 
















Bingara, New South Wales. 
65 | Found 1880 Iron. Granular hexahedrite. Shavings. Cat. 
No. 1078. 


Bischtiibe, Turgai, Russia. 
66 | Found 1888 Iron. Coarse octahedrite. Full-sized etched 
section. Cat. No. 913. 1,814 
Complete individual. Cat. No. 912. 630 
Thin slab from interior. Etched. Figures 
much like those of a medium octahedrite. 
Cat. No. 914. 



















Bishop Canyon, San Miguel Co., Colorado. 






67 | Found 1912 Iron. Fine octahedrite. Complete individual. 
Cat. No. 1955. 8,607 
Etched fragment. Cat. No. 1948. 42 











Bishopville, Sumter Co., South Carolina. 








68 | Fell 1843 Stone. Veined chladnite. Fragments showing 
Mar. 25 crust. Cat. No. 1886. 34 
Fragments from interior. Cat. No. 1888. 27 
Fragments from interior. Cat. No. 1887. 18 






Fragments with and without crust. Cat. Nos. 
251-3. 3 
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No. 


Date 
of Fall or Find. 


Fell 1895 
April 26 
3 P.M. 


Found 1862 


Fell 1796 
Jan. 15 


Fell 1899 
Mar. 12 
10:30 Pp. M. 


Found 1835 


Feil 1909 
May 30 
10:30 P. mM. 


Fell 1833 
Nov. 25 
6:30 P. M. 


Found 1890 


NAME AND DESCRIPTION. Pith aca 


Bishunpur, N. W. Provinces, India. 
Stone. Black chondrite. Fragment with 
crust. Shows white chondri in dark matrix. 
Cat. No. 1537. 


Bitburg, (Albacher Miihle), Rhenish Prussia. 
Iron-stone. Pallasite. Porous slab with one 
surface 6x9 cm. polished. Cat. No. 1259. 


Porous mass 4x4 cm. containing grains of char- 
coal. Cat. No. 1258. 


Porous slab with one surface polished. Cat. 
No. 1257. 


Mass with crust and polished surfaces. Cat. 
No. 31. 
Polished porous slab. Cat. No. 30. 


Bjelaja Zerkov, Kief, Russia. 
Stone. Spherulitic chondrite. Fragments 
with crust. Crust black, interior rusty brown. 
Cat. No. 1416. 


Bjiirbéle, Finland. 
Stone. Spherical chondrite. Mass with crust. 
Cat. No. 1428. 


Mass with crust. Cat. No. 1427. 


Mass with crust. Shows angular inclusions of 
a finer grain. Cat. No. 522. 


Mass from interior. Shows vein of troilite. 
Cat. No. 1426. 


Black Mountain, Buncombe Co., North Carolina. 
Iron. Coarse octahedrite. Several octahedral 
fragments. Cat. No. 1080. 


Blanket, Brown Co., Texas. 
Stone. Complete individual. Cat. No. 1964. 


Complete individual. Cat. No. 1965. 
Gift of Stanley Field and Arthur B. Jones. See 
Plate LXII. 


Blansko, Moravia, Austria. 
Stone. Veined gray chondrite. Nearly com- 
plete individual. One polished surface. 
Metal abundant. Cat. No. 1571. 


Blue Tier, Tasmania, 
Iron. Medium octahedrite. Etched fragment 
14x19 mm. with oxidized surface. Figures 
not well marked. Cat. No. 952. 
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Bluff, Fayette Co., Texas. 

77 | Found 1878 Stone. Brecciated crystalline chondrite. End 
piece, with polished surface 25x35 cm. Alter- 
ation extends inward from the crust about 
1 cm..\Cat. Nov173. 

Complete individual. This is a crusted fragment 
of a much larger individual. A primary crust 
is shown on a relatively small surface. The 
remainder of the.crust is secondary. The 
surface is much reddened by oxidation. See 
Plate LXIV. Cat. No. 1461. 

Full-sized, polished section, 27x55 cm. Cat. 
No. 1460. 

Full-sized, polished section 30x46 cm. Cat. 
No. 1459. 

Polished section 31x88 cm. showing the char- 
acteristic veins of the meteorite. Cat. No. 


174. 
Bocas, San Luis Potosi, Mexico. 
78 | Fell 1804 Stone. White chondrite. Fragment with 
Nov. 24 crust. Interior veined. Cat. No. 1497. 


Bohumilitz, Bohemia. 
79 | Found 1829 Iron. Coarse octahedrite. Full-sized, etched 
section, 18x22 cm. Cat. No. 899. 
Etched slab with crust. Cat. No. 487. 
Thin slab, etched. Cat. No. 898. 


Borgo San Donino, Cusignano, Italy. 


80 | Fell 1808 Stone. Howarditic chondrite. Fragment with 
April 19 crust. Large grains of troilite and dark-gray 
Noon prongs chondri are noticeable. Cat. No. 

530. 


Interior fragment. Cat. No. 1531. 


Bori, Betul, India. 


81 | Fell 1894 Stone. Veined intermediate chondrite. Mass 
May 9 5x5x7 cm. with crust. The texture is notice- 
4P.M. ably coarse. Cat. No. 1382. 

Borkut, Marmaros, Hungary. 

82 | Fell 1852 Stone. Spherical chondrite. Sawed fragment 
Oct. 13 with crust. Texture coarse. Color dark 
3 P.M. gray. Cat. No. 1555. 

Borodino, Moscow, Russia. 

83 | Fell 1812 Stone. Brecciated gray chondrite. Fragment 
Sept. 5 with crust. Polished. Firm texture, rusty 
1 A.M. brown color. Cat. No. 1420. 


Botschetschki, Kursk, Russia. 

84 | Found 1823 Stone. Gray chondrite. Slice 2x3 cm. from 
interior, two sides polished. Color so dark 
that the meteorite appears like a black chond- 
rite. Cat. No. 1570. 


Weight — 
in grams. 


10,985 


8,619 
7,483 
5,556 


2,934 


1,559 
275 
48 


497 


78 


11 
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Brahin, Minsk, Russia. 

85 | Found 1810 Iron-stone. Pallasite. Slab with polished sur- 
face. Cat. No. 1318, 

Torn mass. Cat. No. 1319. 


Braunau, Hauptmannsdorf, Bohemia. 
86 | Fell 1847 Iron. Hexahedrite. Wedge-shaped mass from 
July 14 interior. Shows cubic cleavage. Cat. No. 
3:45 A.M. 908. 
Etched slab with crust. Three faces etched. 
One shows grains of different sheen with Neu- 
mann lines running in different directions. 
Cat. No. 907. 
Mass with crust. Cat. No. 604. 
Sawed block showing natural surface with pits. 
The crust surface has the color of blued steel. 


Cat. No. 55. 
Bremervérde, (Gnarrenburg), Hannover, Germany. 
87 | Fell 1855 Stone. Brecciated spherical chondrite. Frag- 
May 13 ment with crust and polished surface. The 


5 P. M. polished surface is gray, mottled with white 
chondri and irregular metallic grains, some 
of them large. Crust black, thin. Cat. 
No. 488. 

Fragment with crust. Cat. No. 1758. 


Brenham, Kiowa Co., Kansas. 


88 | Found 1882 Iron-stone. Pallasite. Complete individual, 

the largest of the fall. Form roughly heart- 

shaped. Cat. No. 200. 218,847 
Complete individual. Almost wholly iron. 

Kidney-shaped. Cat. No. 204. 155,473 
End piece of large individual. One polished 

surface. Cat. No. 1278. 44,905 
Complete individual of spheroidal form. Almost 

wholly iron. Cat. No. 205. 16,091 
End piece with polished surface, 27x34 cm. 

Cat. No. 1277. 12,684 
End piece with polished surface, 16x31 cm. 

Cat. No. 1276. 9,966 
Full-sized section, polished. Cat. No. 203. 8,490 
Complete individual. Form hemispheroidal. 

Cat. No. 202. 8,049 
Full-sized section, polished. The chrysolite is 

exceptionally transparent. Cat. No. 198. 4,977 
Thin, broad section, 16x36cm. Polished. Cat. 

No. 1275. 3,171 
One-half of a complete individual, one surface 

polished. Cat. No. 195. 1,971 
Full-sized section, polished. Cat. No. 201. 1,662 
Full-sized section, polished. Cat. No. 197. 1,653 | 


Full-sized section, polished. The central por- 
tion for a width of about 5 cm. is solid metal, 
but on either side the pallasite structure occurs. 
Cat. No. 196. 1,248 

Cuboidal section with crust. Cat. No. 1274. 1,162 
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Brenham, Kiowa Co., Kansas.—Continued. 
88 | Found 1882 Cuboidal section 5x5x8 cm. with crust. Cat. 
No. 1273. 768 
Full-sized, etched section showing transition 
from siderite to pallasite. Cat. No. 1272. 587 
Polished section. Cat. No. 199. 418 
Full-sized, etched section showing transition 
from siderite to pallasite. Cat. No. 1271. 410 
Section. Cat. No. 450. 165 
Etched section. Cat. No. 432. 160 
Section. Cat. No. 436. 31 
Bridgewater, Burke Co., North Carolina. 
Found 1890 Iron. Fine octahedrite. Etched slab with 
crust. Cat. No. 1895. 83 
Etched slab with crust. Cat. No. 137. 19 
Burlington, Otsego Co., New York. 
Iron. Medium octahedrite. Etched slab from 
interior, cut nearly parallel to cubic directions. 
Bands swollen. Cat. No. 915. 61 
Wedge-shaped, etched section, showing cleavage. 
Cat. No. 916. 62 
Buschhof, Kurland, Russia. 
Fell 1863 Stone. Veined white chondrite. Mass with 
June 23 crust. Cat. No. 774. 37 
7:30 A. M. Mass with crust. Cat. No. 1473. 22 
Fragment from interior. Fine-grained and 
friable. Cat. No. 1475. 16 
Bustee, Goruckpur, India. 
Fell 1852 Stone. Bustite. Fragments. Cat. No. 1352. 5 
Dec. 2 
Butler, Bates Co., Missouri. 
Found Iron. Finest octahedrite. Etched slab with 
before crust. Cat. No. 1122. 326 
1874 Etched slab with crust. The characteristic 
: figures of this iron are well shown. Cat. No. 
1121. 110 
Etched slab containing nodules of troilite. Cat. 
No. 96. 71 
Butsura, Goruckpur, India. 
Fell 1861 Stone. Intermediate chondrite. Polished slab 
May 12 with crust. Color dark brown. Metal abun- 
about noon dant. Takes a good polish. Cat. No. 1884. 27 
Fragment with crust and polished surface. Cat. 
No. 1885. 11 
Fragments with crust. Cat. No. 277. 2 
Cabezzo de Mayo, Murcia, Spain. 
Fell 1870 Stone. White chondrite. Mass with crust. 
Aug. 18 Cat. No. 1514. 102 


6:15 A. M. Mass with crust. Cat. No. 1515. 6C 
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97 


98 


99 


100 





101 


102 


103 


104 





Date 
of Fall or Find. 


Fell 1886 
Mar. 27 
3 P.M. 


Found 1867 


Found 1874 


Found 1818 


Found 1783 


Fell 1861 
May 14 
1 P.M. 


Fell 1866 
Dec. 6 


Found 1894. 


Found 1875 


NAME AND DESCRIPTION. 


Cabin Creek, Johnson Co., Arkansas. 
Iron. Medium octahedrite. Etched fragment 
with crust on one side. Cat. No. 1091. 


Cacaria, Durango, Mexico. 
Iron. Hammond . octahedrite. Mass’ with 
crust and three etched surfaces. The crust 


surface is bright and smooth. Cat. No. 922. 


Etched slab with crust. Cat. No. 923. 

Etched slab with crust. Cat. No. 521. 

The above sections were all labelled Rancho de 
la Pila, but as they are Hammond octahedrites 
they are believed by the writer to be Cacaria. 
See Rancho de la Pila. . 


Cachiyuyal, Atacama, Chile. 

Iron. Medium octahedrite. End piece with 
etched surface. The bands on the etched 
surfaces are long and straight. The crust 
surface shows the deep furrows characteristic 
of some of the Chilian irons. Cat. No. 958. 


Cambria, Niagara County, New York. 

Iron. Fine octahedrite. Thin, broad, etched 
slab. Two included troilite nodules have 
borders of schreibersite. Cat. No. 928. 

Etched slab. The bands are both long and short 
and have wavy outlines. Cat. No. 927. 


Campo del Cielo, Gran Chaco, Argentina. 

Iron. Ataxite. Section 16x6 cm. with crust 
border. Contains graphite and troilite nodule. 
Cat. No. 1016. 

Smaller section from adjoining part of mass. 
Cat. No. 1017. 


Canellas, Barcelona, Spain. 
Stone. Intermediate chondrite. Fragment 
with crust. Cat. No. 1793. 
Fragment from interior. Cat. No. 1794. 


Cangas de Onis, Oviedo, Spain. 
Stone. Brecciated gray chondrite. Nearly 
complete individual with crust broken from one 
end. Cat. No. 1842. 
Part of a small individual. Cat. No. 1841. 


Canton, Cherokee County, Georgia. 
Iron. Coarsest octahedrite. Full-sized section, 
etched. Bands long and of uniform width. 
A circular nodule of troilite 2 cm. in diameter 
is present. Cat. No. 1093. 
Fragment from interior. One surface polished. 
Cat. No. 1092. 


Canyon City, Trinity Co., California. 
Iron. Medium octahedrite. End piece, etched. 
Cat. No. 1019. 
Full-sized section, etched. Bands long and 
straight, fields few. Cat. No. 1018. 


247 


Weight 
in grams. 


1,586 
383 
180 


760 


100 
80 


on 
532 
261 


54 
40 


158 
110 


4,223 
412 
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Canyon Diablo, Conconino Co., Arizona. 
105} Found 1891 Iron. Coarse octahedrite. Complete indi- 
vidual. Flattened form. Cat. No. 148. 
Complete individual. Conical form and per- 
forated. Cat. No. 1233. 
Complete individual. Cat. No. 1234. 
Complete individual. Cat. No. 1235. 
Complete individual. Cat. No. 1236. 
Complete individual. Perforated. Cat. No. 
146 


Complete individual. Cat. No. 1237. 

Complete individual. Cat. No. 149. 

Complete individual. Cat. No. 1238. 

Complete individual. Cat. No. 1239. 

Complete individual. Cat. No. 1240. 

Complete individual. Cat. No. 1241. 

End piece, etched. Cat. No. 1244. 

Complete individual. Cat. No. 1242. 

Complete individual. Gift of Edward E. Ayer 
Pioneer Hose Company. Cat. No. 497. 

End piece, etched. Cat. No. 1245. 

Complete individual. Cat. No. 1243. 

Thick slab, 20x27 cm., polished. Shows nodules 
of troilite. Cat. No. 150. 

Nearly complete individual. One polished sur- 
face. Cat. No. 151. 

Nearly complete individual. Cat. No. 148. 

Etched section, 35x46 cm. Cat. No. 1246. 

Etched section, 35x52 cm. Cat. No. 1247. 

One hundred individuals ranging from 900 to 25 
grams each in weight. Cat. No. 1252. 

Etched section, 18x40 cm. Cat. No. 1248. 

Etched section, 19x30 cm. Cat. No. 147. 

Etched section, 20x29 cm. Cat. No. 144. 

Etched section. Cat. No. 1249. 

Complete individual. Cat. No. 141. 

Complete individual. Cat. No. 373. 

Complete individual. Cat. No. 610. 

Complete individual. Cat. No. 145. 

Six fragments. Cat. No. 152. 

Etched section. Cat. No. 1251. 

Complete individual. Gift of George Bell. 
Cat. No. 455. 


Cape Girardeau, Cape Girardeau Co., Missouri. 
Fell 1846 Stone. Spherulitic chondrite. Mass with crust. 
Aug. 14 Cat. No. 1566. 
3 P.M. Mass with crust. Cat. No. 1567. 


Cape of Good Hope, Africa. 
Found 1793 Iron. Ataxite, with hexahedral streaks. Thin, 
broad slab, etched. Cat. No. 911. 
Polished slab with crust on one edge, luster 
dull. Cat. No. 912. 
Polished slab of brilliant nickel-white color. 
Cat. No. 29. 





_ Weight 
in grams. 





460,304 


383,292 
252,202 
169,553 
143,791 


120,657 
100,919 
90,898 
72,575 
67,586 
58,968 
53,070 
48,080 
44,451 


34,800 
31,752 
26,308 


26,047 


24,489 
23,596 
18,597 
17,238 


15,649 
10,279 
4,309 
2,934 
1,247 


43 
18 
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Date 
- | of Fall or Find. 


Found 1869 


Found 1818 


Found 1888 


Found 1887 


Found 1840 


Recognized 
1867 


Found 1877 


Fell 1874 
May 14 
2:30 P. M. 


NAME AND DESCRIPTION. 


Caperr, Chubut, Patagonia. 

Iron. Medium octahedrite. Full-sized section, 
etched. A long, straight vein of some acces- 
sory mineral traverses this specimen. Cat. 
No. 1005. 


Cape York, Greenland. 
Iron. Medium octahedrite. Shavings. Cat. 
No. 953. 


Carcote, Atacama, Chile. 
Stone. Crystalline chondrite. Sawed frag- 
ment. Cat. No. 1492. 


Carlton, Hamilton Co., Texas. 

Iron. Finest octahedrite. Full-sized, thin 
slab, 22x80 cm., showing polished and etched 
surfaces. The etching figures are beautifully 
distinct and appear as delicate lines running 
parallel in two directions throughout the mass. 
Schreibersite is distributed in radiating veins. 
Cat. No. 181. 

Full-sized, etched section. Cat. No. 879. 

Full-sized, etched section. Cat. No. 880. 


Carthage, Smith Co., Tennessee. 

Iron. Medium octahedrite. Etched section 
with crust. Cat. No. 924. 

Thick slab showing polished and etched surface 
and crust. Coarse figures are dimly outlined. 
The lines of taenite are very delicate. Cat. 
No. 51. 

Caney Fork. Etched section with crust. Cat. 
No. 925. 


Casas Grandes, Chihuahua, Mexico. 
Iron. Medium octahedrite. Broad slab, 24x41 
cm. etched. Cat. No. 881 
Broad, etched slab. Cat. No. 882. 
Etched section, 12x13 cm. Cat. No. 524. 


Casey County, Kentucky. 

Iron. Coarse octahedrite. Etched section in 
two parts. The kamacite masses are not as 
broad as in the following specimen. Cat. 
No. 1076. 

Etched section with crust. Both granular and 
hatched kamacite are present in broad masses. 
The structure of this iron should receive further 
study. Cat. No. 1075. 


Castalia, Nash Co., North Carolina. 

Stone. Gray chondrite. Mass with crust and 
one sawed surface. Chondri are well shown. 
Cat. No. 1519. 

Fragment from interior. Cat. No. 308. 

Fragment with crust. Cat. No. 307. 





Date 
- | of Fall or Find. 


Fell 1848 
May 20 
4 A.M. 


Found 1885 


Fell 1840 
July 17 
7:30 A. M. 


Found 1904 


Found 1884 


Fell 1838 
June 6 
Noon 


Fell 1812 
Aug. 5 
2 A.M. 


Known 
1804 


Fell 1835 
August 1 
2-3 P.M. 


Fell 1810 
Nov. 23 
1:30 P. M. 


NAME AND DESCRIPTION. 


Castine, Hancock Co., Maine. 

Stone. Veined white chondrite. Mass with 
crust and polished surface. Crust smooth, 
interior coarse-grained and friable. Should be 
jaye as a spherulitic chondrite. Cat. No. 
1565. 


Central Missouri. 
Iron. Coarsest octahedrite. End piece with 
polished surface. Cat. No. 1059. 


Cereseto, Alessandria, Italy. 
Stone. Brecciated spherulitic chondrite. 
ment with crust and armoured surface. 
No. 1476. 


Chambord, Quebec, Canada. 
Iron. Medium  octahedrite. Etched section 
with crust. Section cut nearly parallel to a 
cube. Cat. No. 921. 


Chafiaral, Atacama, Chile. 
Iron. Medium octahedrite. End piece with 
etched surface. Cat. No. 939. 


Chandakapoor, Berar, India. 

Stone. Brecciated intermediate 
Mass with crust. Cat. No. 1800. 

Fragment from interior with two polished 
surfaces. The stone takes a good polish 
Cat. No. 1802. 

Three fragments from interior, two polished. 
Cat. No. 245. 


Chantonnay, Vendée, France. 
Stone. Gray chondrite. 
Cat. No. 1791. 
Mass from interior. Cat. No. 1790. 
Polished chip. Cat. No. 232. 


Charcas, San Luis Potosi, Mexico. 
Iron. Medium octahedrite. Broad, 
section. Cat. No. 931. 
Etched section with crust. Contains circular 
troilite nodules. Cat. No. 930. 


Charlotte, Dickson Co., Tennessee. 
Iron. Fine octahedrite. Thin slab, one surface 
etched. Cat. No. 40. 
Triangular section with crust. Etched. Cat. 
No. 923. 


Charsonville, Loiret, France. 

Stone. Veined gray chondrite. 
from interior, one with polished surface. 
No. 1489. 

Fragment from interior. Cat. No. 229. 

Fragment from interior showing broad, black 
vein. Cat. No. 1490. 

Thin chip, polished. Cat. No. 230. 


Frag- 
Cat. 


chondrite. 


Mass from interior. 


etched 


Two fragments 
Cat. 
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No. 


126 


Date 
of Fall or Find. 


Fell 1834 
June 12 
8 A.M. 


Fell 1815 


Oct. 3 
8 A. M. 


Fell 1841 
June 12 
1:30 P. M. 


Fell 1901 
Nov. 30 
2 P.M. 


Found 
before 
1849 


Found 1881 


Found 1902 


Found 1873 


Found 1852 


NAME AND DESCRIPTION. 


Charwallas, Punjaub, India. 


Stone. Intermediate chondrite. Fragments. 


Cat. No. 1832. 


Chassigny, Haute-Marne, France. 

Stone. Chassignite. Fragment from interior. 
Grayish-brown with white feldspar laths. 
If this is Chassigny it has characters which 
ee not been hitherto described. Cat. No 

Fragments from the interior. Composed of 
light-yellow friable chrysolite specked with 
black. Cat. No. 546. 


Chateau Renard, Loiret, France. 

Stone. Veined intermediate chondrite. Mass 
with crust and armored surface running into a 
Eve vein which is a broad plane. Cat. No. 

Mass from interior. Cat. No. 1805. 

Fragment with crust and polished surface. 
Body color much darker than that of preceding 
specimen. Cat. No. 1806. 

Fragments from interior. Cat. Nos. 247-8. 


Chervettaz, Vaud, Switzerland. 
Stone. Crystalline spherical chondrite. Frag- 
ment with crust and polished surface. Chondri 
distinct. Cat. No. 1562. 


Chesterville, Chester Co., South Carolina. 
Iron. Ataxite. Etched slab with crust. Cat. 
No. 1077. 
Thin, etched slab. Cat. No. 56. 


Chilcat, Alaska. 
Iron. Medium octahedrita. Etched section 
with crust. Cat. No. 1069. 


Chinautla, Guatemala. 
Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 1949. 


Chulafinnee, Cleburne Co., Alabama. 
Iron. Medium octahedrite. Etched slab with 
crust. Cat. No. 1109. 
Etched slab. Figures dim. Cat. No. 94. 


Chupaderos, Chihuahua, Mexico. 

Iron. Fine octahedrite. End piece, etched. 
Cat. No. 1047. 

Full-sized, etched slab. Troilite and schreiber- 
site are prominent constituents. Cat. No. 
1045. 

Full-sized, etched slab. Cat. No. 1046. 

Etched mass with crust. Bands broader than 
in the other Chupaderos specimens. Cat. 
No. 1044. 
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Date 
* | of Fall or Find. 


Found 1898 


Found 1860 


Found 1882 


Fell 1838 
Oct. 18 
9 A.M. 


Found 1880 


Fell 1890 
Feb. 3 
1:30 P. M. 


Weight 


NAME AND DESCRIPTION. in grams. 


Cincinnati, Hamilton Co., Ohio. 
Iron. Ataxite. Etched fragment with crust. 
The minutely forked structure of the iron is 
well shown. Cat. No. 1089. 


Cleveland, Bradley Co., Tennessee. (Lea Iron.) 
Iron. Medium octahedrite. Large, thin slab, 
showing crust, polished and etched surfaces. 
Typical figures. Cat. No. 127. 
Etched slab. Figures distinct. Cat. No. 1196. 
Etched slab with crust. Cat. No. 1197. 


Coahuila, Mexico. 

Iron. Hexahedrite. Bolson de Mapimi. Broad 
slab, 15x83 cm. etched. Cat. No. 848. 

Thin, etched section. Cat. No. 844. 

Broad, thin slab. Cat. No. 845. 

Broad, thin section. Cat. No. 846. 

feet Etched slab with crust. Cat. No. 
847. 

Etched slab. Cat. No. 848. 

Butcher Iron. Large segment with polished 
surface. Crust surface smooth. Cat. No. 43. 

Etched section. Cat. No. 841. 

Thin, polished slab, showing nodules of troilite. 
Cat. No. 42. 

Sancha Estate. Etched slab. Cat. No. 849. 

Etched slab. Cat. No. 850. 

Thin, polished slab, partly etched. Cat. No. 37. 

Turnings. Cat. No. 90. 

Santa Rosa. Full-sized, polished section. Cat. 
No. 851. 


Cobija, Antofagasta, Chile. 
Stone, Crystalline chondrite. End piece with 
polished surface. Cat. No. 1409. 
Polished section. Cat. No. 753. 


Cold Bokkeveld, Cape Colony, Africa. 
Stone. Carbonaceous chondrite. Fragment 
with crust. Cat. No. 1736. 
Fragment with crust. Cat. No. 1737. 
Four fragments with crust, one from interior. 
Cat. No. 1738. 
Fragment from interior. Cat. No. 246. 


Colfax, near Ellenboro, Rutherford Co., North 
Carolina. 
Iron. Medium octahedrite. End piece, etched. 
Cat. No. 1960. 
End piece, etched. Cat. No. 1961. 
Etched fragment. Cat. No. 1117. 


Collescipoli, Terni, Italy. 
Stone. Spherical chondrite. Mass with crust. 
Cat. No. 1582. 
Mass with crust. Cat. No. 1533. 
Fragment with crust. Cat. No. 356. 
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Se on ein. NAME AND DESCRIPTION. 


Coon Butte, Coconino Co., Arizona. 
142] Found 1905 Stone. Full-sized section, one surface polished. 
One light-colored chondrus is 9 mm. in diam- 
eter. Cat. No. 1434. 


Coopertown, Robertson Co., Tennessee. 


143} Known Iron. Medium octahedrite. Thin slab, etched. 
1860 The bands are sometimes 5 mm. in thickness. 
Cat. No. 83. 


Etched section with crust. The bands are 
broad from being doubled in width. Cat. 
No. 1127. 

Etched section with crust on three edges. The 
bands are long with wavy outlines. Cat. 
No. 1126. 

Polished section. Cat. No. 822. 


Copiapo, (Sierra de Deesa), Atacama, Chile. 
144] Found 1863 Iron. Brecciated octahedrite. Surface section, 
etched. Cat. No. 833. 


Cosby’s Creek, Cocke Co., Tennessee. 


145| Described Iron. Coarse octahedrite. Five octahedral 
1840 fragments with plates of taenite. Cat. 
No. 53. 
Irregular fragment. Shows octahedral cleavage. 
Cat. No. 890. 
Irregular fragment. Shows octahedral cleavage. 
Cat. No. 49. 


Several irregular fragments. Cat. No. 48. 

Sevier County. Mass with crust. Cleavage 
prominent except on crusted surface. Cat. 
No. 891. 

Etched slab with crust. Cat. No. 889. 


Cosina, Guanajuato, Mexico. 


146| Fell 1844 Stone. Crystalline chondrite. Fragment with 
Jan. one sawed surface. Color dark gray. The 
11 A.M. chondri are so distinct that the meteorite 


should apparently be classified as a spherical 
chondrite. Cat. No. 1561. 


| Costilla Peak, Taos Co., New Mexico. 
147| Found 1881 Iron. Medium octahedrite. Broad, etched 
section with crust. Cat. No. 857. 
Full-sized, etched section, 11x81 cm. Cat. 


No. 856. 
Nearly full-sized section, etched, 11x20 cm. 
Cat. No. 502. 


| Cowra, Bathurst District, New South Wales. 

1/148] Found 1888 Iron. Finest octahedrite. Etched section. 
i Cat. No. 783, 

; Thin, broad section, etched. Schreibersite 
v present in a vein-like mass. Cat. No. 973. 
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t : 
No. | of woh oe NAME AND DESCRIPTION. Wicondl 


Crab Orchard, Cumberland Co., Tennessee. 
149} Found 1887 Iron-stone. Mesosiderite. End piece with pol- 
ished surface 17x26 cm. Cat. No. 187. 
Complete individual. The surface shows 
weathering. Cat. No. 185. 
Full-sized, polished section, 18x27 cm. Cat. 
No. 1263. 
End piece with polished surface. Cat. No. 374. 
End piece with polished surface, 12x13cm. Cat. 
No. 186. 
End piece with polished surface. Cat. No. 1262. 
Polished fragment. Cat. No. 1261. 
Etched section. Cat. No. 184. 


Cranberry Plains, Giles Co., Virginia. 
Found 1852 Aes ¥ Octahedrite. Fragment. Cat. No. 
1 t 


Cranbourne, Victoria, Australia. 
Found 1854 Iron. Coarse octahedrite. Full-sized, etched 
section. Cat. No. 1199. 
Decomposed fragment. Plates of taenite are 
distinguishable. Cat. No. 68. 
Interior fragment with octahedral structure. 
Cat. No. 1198. 
Cleavage fragment. Cat. No. 69. 
Beaconsfield. 
Described Full-sized, etched section, 100x120 mm. Cat. 
1887 No. 1159. 
Etched section showing distinct figures. Con- 
tains two troilite nodules each rimmed by 
schreibersite. Cat. No. 499. 
Yarra Yarra River. 
Thin etched slab. Figures are indicated but 
are not distinct. Cat. No. 70. 


Cronstadt, Orange Free State, Africa. 
Fell 1877 Stone. Veined gray chondrite. Fragment 
Mar. 9 with crust. Metal segregated near crust. 
Cat. No. 1546. 
Slice with crust. Cat. No. 1547. 


Cross Roads, Wilson Co., North Carolina. 
Fell 1892 Stone. Gray chondrite. Mass with crust. 
May 24 Color dark-gray, texture firm. Cat. No. 1559. 
5 A.M. 


Crumlin, County Antrim, Ireland. 
Fell 1902 Stone. Gray chondrite. Fragment with crust 
Sept. 13 and armored surface. Texture firm. Cat. 
10:30 A. M. No. 1499. 


Cuba, West Indies. 
Found 1872 Iron. Medium octahedrite. Oxidized frag- 
ments. Cat. No. 1087. 





Marcu, 1916. MEtTEorITE CoLLEcTION — CATALOGUE 





Seah ne ind, NAME AND DESCRIPTION. 
Cuernavaca, Morelos, Mexico. 
156| Found 1889 Iron. Fine octahedrite. End piece with two 


polished surfaces. Schreibersite in hiero- 


glyphic forms is a prominent feature. 
No. 1025. 


Full-sized slab, etched. Shows large, circular 
nodules of troilite and long, straight veins of 
schreibersite which run at angles near 90°. 


Cat. No. 1024. 


Cullison, Pratt Co., Kansas. 


157| Found 1911 Stone, Crystalline chondrite. Thin, broad 


slab with crust and polished surface. 
abundant. Cat. No. 1746. 


Cynthiana, Harrison Co., Kentucky. 


158| Fell 1877 Stone. Gray chondrite. Five fragments with 
Jan. 23 crust. Cat. No. 1504. 
4 P.M. 


Dakota, see Ponca Creek. 
Dalton, Whitfield Co., Georgia. 


159; Found 1879 Iron. Medium octahedrite. Etched section. 


Cat. No. 1967. 
Dandapur, Goruckpur, India. 
160] Fell 1878 Stone. Veined intermediate chondrite. Sawed 
Sept. 5 mass from interior. Cat. No. 1548. 


Fragment with crust, one surface polished. Cat. 


No. 449. 


Daniel’s Kuil, Griqualand, West Africa. 
161} Fell 1868 Stone. Crystalline chondrite. Polished 


Mar. 20 and fragment with crust. Color dark brown. 


Metal abundant. Cat. No. 1500. 
Danville, Morgan Co., Alabama. 


162] Fell 1868 Stone. Veined gray chondrite. Fragment from 
Nov. 27 interior. Cat. No. 1578. 
5 P.M. 


Davis Mountains, Jeff Davis Co., Texas. 


163 | Found 1903 Iron. Medium octahedrite. Individual, com- 
plete except for a small piece cut from a pro- 
jecting corner. The mass is shield-shaped, 
dimensions 78x68x38 cm. Oriented. Front 
surface striated and somewhat smoothed. 


Cat. No. 1946. 
| 
Deal, Monmouth Co., New Jersey. 
164} Fell 1829 Stone. Intermediate chondrite. Fragment 
Aug: 14 from interior. Veined. Cat. No. 1543. 
11:30 P. M. 


De Cewsville, Ontario, Canada. 


Jan. 21 rior. Cat. No. 1558. 
2 P.M. 





165} Fell 1887 Stone. White chondrite. Fragment from inte- 
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Noll ewan oo uit NAME AND DESCRIPTION. 


Deep Springs, Rockingham Co., North Carolina. 
Found 1846 Tron. Nickel-rich ataxite. Morradal group. 

Full-sized, etched section, 8x20 cm. The 
section is somewhat porous from the decom- 
position of troilite. Cat. No. 883. 

Nearly complete, etched section, 7x17 cm. Ex- 
hibits no figures, but shows a few troilite in- 
clusions. Cat. No. 453. 

Etched fragment with crust. Cat. No. 884. 


Delegate, Australia. 
Iron. Medium octahedrite. Etched section. 
Cat. No. 1969. 


Dellys, Algeria. 
Found 1865 Iron. Medium octahedrite. Two irregular 
fragments, one etched. Cat. No. 1064. 


Denton County, Texas. 
Found 1856 Iron. Medium octahedrite. Pyramidal frag- 
ment with crust. Etched. Cat. No. 1190. 
Thin slab with crust on edge. Etched. Shows 
long bands. Cat. No. 1191. 
Thin slab. Cat. No. 74. 


Descubridora, San Luis Potosi, Mexico. 
Found 1780 Iron. Medium octahedrite. Pyramidal mass 

with one etched surface. This surface has the 
form of an equilateral triangle 28 cm. on a 
side. The crust surface is undulating. Cat. 
No. 947. 

Full-sized, triangular, etched section. Cat. 
No. 948. 

Etched slab. Cat. No. 2. 

Catorce. Etched slab. Bands long and nearly 
parallel with edge of section. Cat. No. 949. 


Dhulia, Bombay, India. 
171| Fell 1877 Stone. Veined white chondrite. Fragment 
Nov. 27 from interior. Light-colored, friable. Cat. 
6 P.M. No. 1544. 
Fragments of dark glass perhaps from crust. 
Cat. No. 1545. 


Dhurmsala, Punjaub, India. 
Fell 1860 Stone. Intermediate chondrite. Mass with 
July 14 crust. Cat. No. 1348. 
2:15 P. M. Mass with crust. There is a light-colored in- 
clusion. Cat. No. 1347. 
Mass with crust. Cat. No. 1346. 
Fragment from interior. Cat. No. 275. 


Djati Pengilon, Ngawi, Java. 
Fell 1884 Stone. Crystalline chondrite. Mass with 
Mar. 19 crust (?) and sawed surfaces. The structure is 
4:15 A.M. very compact and crystalline. Cat. No. 1556. 
Like previous specimen. Cat. No. 1557. 





Date 
of Fall or Find. 


Fell 1903 
Oct. 22 
7 P.M. 


Fell 1864 
June 26 
7 A.M. 


| Found 1888 


Fell 1903 
June 29 
10 A. M. 


Fell 1805 
April 6 
5 P.M. 


Fell 1827 
May 9 
4 P.M. 


Found 1873 


Fell 1865 
Aug. 12 
7 P.M. 


Fell 1815 
Feb. 18 
Noon 


Marcu, 1916. METEORITE COLLECTION — CATALOGUE 


NAME AND DESCRIPTION. 


Dokachi, Bengal, India. 
Stone. Spherical chondrite. Nearly complete 
individual with polished surface. Metal 


abundant in minute grains. Cat. No. 13880. 
Mass with crust. Cat. No. 772. 


Dolgowoli, Volhynia, Russia. 
Stone. White chondrite. Fragment from inte- 
rior. Cat. No. 1509. 


Dofia Inez, Atacama, Chile. 

Iron-stone. Mesosiderite. Complete indi- 
vidual. Cat. No. 193. 

Complete individual. Cat. No. 1291. 

Complete individual. Cat. No. 194. 

Complete individual. Cat. No.1292.- 

End piece, polished. Cat. No. 1294. 

Etched section. Figures are shown on one 
metallic nodule. Cat. No. 191. 

Complete individual. Cat. No. 1293. 

Polished slab. Cat. No. 1295. 

Polished slab. Cat. No. 1296. 


Dores dos Campos Formosos, Brazil. 
Stone. Veined spherulitic chondrite. Cuboidal 
mass with crust on three sides. Crust reddish. 
Cat. No. 1528. 


Doroninsk, Irkutsk, Siberia. 
Stone. Brecciated gray chondrite. Mass with 
crust. The specimen shows characters typical 
of its class. Cat. No. 1560. 


Drake Creek, Sumner Co., Tennessee. 

Stone. Veined white chondrite. Mass with 
crust. Crust crackled, interior friable. Cat. 
No. 1526, 

Fragment with crust. Shows more oxidation 
and chondri than previous specimen. Cat. 
No. 1527. 


Duel Hill, Madison Co., North Carolina. 
Iron. Coarse octahedrite. Etched slab with 
crust on edge. Cat. No. 864. 
Etched section with crust on one edge. Cat. 
No. 865. 


Dundrum, Tipperary Co., Ireland. 
Stone. Crystalline chondrite. Fragment from 
interior, showing loose, vitreous texture. Cat. 
No. 1501. 


Durala, Punjaub, India. 

Stone. Veined intermediate chondrite. Sawed 
fragment with crust. Crust thick, dark and 
blebby. Cat. No. 559. 

Sawed fragment with crust. Cat. No. 1542. 
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Date 
: | of Fall or Find. 


Fell 1853 
Mar. 6 


Fell 1872 
May 8 


Found 1880 


Fell 1400? 
Recognized 
1811 


Found 1893 


Found 1889 


Found 1906 


Found 1889 


Found 1854 


NAME AND DESCRIPTION. 


Duruma, Wanikaland, Africa. 
Stone. Fragment from _ interior. 
1552. 


Dyalpur, Oudh, India. 
Stone. Ureilite. Fragments, one polished. 
Black and friable. Cat. No. 1541. 


Cat. No. 


Eagle Station, Carroll Co., Kentucky. 

Iron-stone. Pallasite. Polished slab. Cat. 
No. 1314. 

Sawed slab, showing deeply pitted natural sur- 
face and polished surface. The iron matrix 
encloses fragments of chrysolite, some a centi- 
meter in diameter, transparent and of brilliant 
luster. Cat. No. 180. 

Polished slab. Cat. No. 1315. 

Polished slab. Cat. No. 1316. 


Elbogen, Bohemia. 
Iron. Medium octahedrite. Lath-shaped sec- 
tion from interior, etched. Cat. No. 919. 
Section with polished and oxidized surfaces. On 
the polished surface the word ‘‘Elbogen’’ is 
engraved. Cat. No. 920. 
Etched fragment. Cat. No. 1. 


El Capitan, Lincoln Co., New Mexico. 

Iron. Medium octahedrite. Full-sized, etched 
section. The section shows many partings. 
Cat. No. 969. 

Full-sized, etched section. Cat. No. 968. 

Etched section with crust. Cat. No. 828. 


Eli Elwah, New South Wales. 
Stone. Chondrite. Polished slab with crust. 
Cat. No. 779. 
Two fragments with crust. Much more oxidized 
than preceding. Cat. No. 1348. 


Elm Creek, Lyon Co., Kansas. 
Stone. Spherical chondrite. Full-sized section. 
one surface polished. Cat. No. 765. 
Full-sized section, 11x22 cm., one surface pol- 
ished. Cat. No. 1415. 


El Tule, Chihuahua, Mexico. 
Iron. Medium octahedrite. 
showing brilliant octahedral figures. 
No. 955. 


Emmitsburg, Frederick Co., Maryland. 
Iron. Medium octahedrite. Etched slab with 
crust: «Cat, Nov 67; 
Etched slab. Kamacite shows hatching. Cat. 


No. 1181. 
Etched slab with crust. Cat. No. 1182. 


Etched fragment 
Cat. 





Date 
of Fall or Find. 


Fell 1492 
Nov. 16 
11:30 P. M. 


Fell 1822 
Sept. 13 
7 A.M. 


Found 1889 


Fell 1812 
April 15 
4 P.M. 


Fell 1837 


Aug. 3 


Found(?) 


Found 1902 


Marcu, 1916. METEORITE COLLECTION — CATALOGUE 


NAME AND DESCRIPTION. 


Ensisheim, Upper Alsace, Germany. 

Stone. Crystalline chondrite. Two masses 
with polished surfaces. The stone takes a 
good polish. Metallic grains few and mostly 
troilite. Cat. No. 1740. 

Mass with crust and armored surface. 
color of interior. Cat. No. 1739. 

Fragment from interior. Cat. No. 207. 

Fragment from interior. Cat. No. 208. 


Crust 


Epinal, Vosges, France. 
Stone. Spherulitic chondrite. 
terior. Cat. No. 1787. 
Fragment with crust. Cat. No. 1786. 


Mass from in- 


Ergheo, Somaliland Peninsula, Africa. 

Stone. Crystalline chondrite. Polished sec- 
tion with crust. Alteration from the crust 
inward has extended in some places to a depth 
of 5 mm. making the claim that the meteorite 
was seen to fall in July, 1889, seem doubtful. 
Cat. No. 1769. 

Polished section with crust. Polished surface 
brownish-black, showing small metallic grains, 
rather thinly distributed. Texture firm, com- 
pact. Crust surface smooth and of reddish- 
brown color, indicating long exposure. Cat. 
No. 553. 


Erxleben, Saxony, Germany. 
Stone. Crystalline chondrite. 
with crust. Cat. No. 1772. 
Fragment from interior. Cat. No. 231. 


Broad fragment 


Esnandes, Charente-Inferieure, France. 
Stone. Gray chondrite. Fragment from in- 
terior. Dark, compact and contains a dark 
inclusion. Cat. No. 1569. 


Espiritu Santo, Michoacan, Mexico. 
Iron. Fine octahedrite. Etched fragment 
with crust. Fine octahedral figures are clearly 
shown. Cat. No. 1056. 


Estacado, Hale Co., Texas. 

Stone. Crystalline chondrite. About  one- 
third the original mass. Has two broad, pol- 
ished surfaces. Cat. No. 1489. 

Full-sized slab with polished surfaces. Cat. 
No. 760. 





259 


_ Weight 
in grams. 
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Date 
of Fall or Find. 


Fell 1879 
May 10 
5 P.M. 


Fell 1890 
June 25 
1 P.M. 


Fell 1844 
Oct. 21 
6:45 A. M. 


Fell 1900 
May 15 
11:30 A. M. 


Found 1902 


Fell 1894 
April 9 
4 P.M. 


NAME AND DESCRIPTION. 


Estherville, Emmet Co., Iowa. 

Iron-stone. Mesosiderite. Full-sized section, 
18x37 cm., one surface polished. Cat. No. 
1302. 

Full-sized section, 18x31 cm., one surface pol- 
ished. Cat. No. 177. 

One hundred and fourteen complete individuals. 
Cat. No. 1308. 

Cuboidal section with crust. Cat. No. 1303. 

Stony mass with crust. Cat. No. 1305. 

Thin, broad, polished slab. Cat. No. 1304. 

Irregular fragment. Cat. No. 176. 

Thirteen complete individuals. Cat. No. 178. 

Two individuals. Cat. No. 1306. 

Twelve small individuals. Cat. No. 1307. 

Complete individual. Gift of A. E. J. Svege. 
Cat. No. 458. 


Farmington, Washington Co., Kansas. 

Stone. Black chondrite. End piece of 84 kg. 
individual. One surface, 15x40 cm. polished. 
Cat. No. 347. 

Two full-sized sections. Cat. No. 1820. 

Full-sized section. Cat. No. 346. 

Full-sized section, 20x83 cm. showing metallic 
veins. Cat. No. 348. 

Nearly encrusted mass. Cat. No. 349. 

Polished section. Cat. No. 345. 

Polished section. Cat. No. 348. 

Fragment from interior. Cat. No. 342. 


Favars, Aveyron, France. 


Fragment 


Cat. 


Stone. Intermediate chondrite. 
with crust. Cat. No. 1838. 

Fragment with crust and polished surface. 
No. 1839. 


Felix, Perry Co., Alabama. 
Stone. Spherulitic carbonaceous 
Mass with crust. Cat. No. 1330. 
Mass with crust. Cat. No. 613. 


chondrite. 


Finmarken, Norway. 
Iron-stone. Pallasite. Broad, polished slab. 
Cat. No. 1310. 
Full-sized section. Polished. Cat. No. 587. 
Thin section. Cat. No. 1311. 
Fragments. Cat. No. 1312. 


Fisher, Polk Co., Minnesota. 
Stone. Veined intermediate chondrite. 
with crust. Cat. No. 1341. 
Mass from interior. Cat. No. 596. 


Mass 
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Date 
No. | of Pall or Find. 


205 | Fell 1849 


| 206 


207 


Mar. 31 
3 P.M. 


Fell 1890 
May 2 
5.15 P. M. 


Fell 1829 
May 8 
3:30 P. M. 


208 | Found 1891 


209] Found 1882 


| 
| 


: 
! 


| 


| 


Found 1856 


NAME AND DESCRIPTION. 


Flows, (Monroe), Cabarrus Co., North Carolina. 
Stone. Veined gray chondrite. Mass from in- 
terior. Tough and compact. Cat. No. 1761. 
Mass with crust and polished surface. Cat. 
No. 1762. 
Fragment from interior. Cat. No. 256. 


Forest City, Winnebago Co., Iowa. 

Stone. Spherical chondrite. Six hundred and 
seventy-seven complete individuals ranging 
in weight from 500 grams to 3 grams. They 
show a great variety of shapes and kinds of 
crust. Cat. Nos. 326, 341. 

Complete individual. Cat. No. 340. 

Complete individual. Cat. No. 1807. 

Complete individual. Cat. No. 1972. 

About two-thirds of a complete individual. Cat. 
No. 1808. 

Nearly complete individual. Cat. No. 1809. 

Complete individual. Cat. No. 1810. 

Three complete individuals. Cat. No. 1816. 

Complete individual. Cat. No. 1811. 

Complete individual. Cat. No. 1812. 

Complete individual. Cat. No. 1815. 

Complete individual. Cat. No. 1813. 

Twenty-one small, complete individuals. Cat. 
No. 1818. 

Eight small individuals. Cat. No. 1819. 


Forsyth, Monroe Co., Georgia. 
Stone. Veined chondrite. Mass with crust. 
Cat. No. 1788. 
Mass with crust. Cat. No. 241. 
Fragment from interior. Cat. No. 1789. 
Polished chip and fragment. Cat. No. 240. 


Forsyth County, North Carolina. 
Iron. Ataxite. Full-sized section with crust. 
Etched. Cat. No. 1014. 
Polished slab. Cat. No. 568. 


Fort Duncan, Maverick Co., Texas. 

Iron. Hexahedrite. Etched section, 8x20 cm., 
with crust. Cat. No. 852. 

Thin slab, with crust, etched. The etched sur- 
face is stippled and shows Neumann lines. 
Small grains of troilite are visible. Cat. No. 
113. 

Smithsonian iron. Sawed fragment with crust. 
Cat. No. 853. 


Fort Pierre, Stanley Co., South Dakota. 
Iron. Medium octahedrite. Etched section 
with crust. Cat. No. 1068. 
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in grams. 


80 
19 | 


10,452 
4,308 
1,774 
1,698 
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550 
330 
295 
274 
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235 
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13 
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384 
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12 


64 


262 





211 


212 


213 


214 


215 | 
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219 
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Date 
No. | of Fall or Find. 


Found 1890 


Found 1866 


Fell 1829 
May 8 
3 P.M. 


Fell 1882 
Mar. 19 
1 P.M. 


Fell 1822 
Nov. 30 
6 P.M. 


Fell 1826 
May 25 


Found 1900 


Fell 1897 
Sept. 15 


Recognized 
1889 


Fell 1853 
Feb. 10 
1 P.M. 


NAME AND DESCRIPTION. 


Franceville, El Paso Co., Colorado. 
Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 863. 


Frankfort, Franklin Co., Alabama. 
Iron. Medium octahedrite. Etched, interior 
section. Cat. No. 1073. 


Frankfort, Franklin County, Alabama. 
Stone. Howardite. Mass from interior, with 
sawed surface. Cat. No. 1359. 
Fragment with crust. Cat. No. 1358. 


Fukutomi, Hizen, Japan. 

Stone. Veined gray chondrite. 
crust and polished surfaces. 
faces dotted with light chondri. 
Cat. No. 1491. 


Futtehpur, India. 

Stone. Veined white chondrite. Mass with 
crust and sawed surfaces. Cat. No. 1738. 

tae Sib crust and sawed surfaces. Cat. No. 
1734. 

Polished fragment with crust. Cat. No. 588. 

These specimens are of too firm texture and dark 
color to be white chondrite. Mass with crust. 
Cat. No. 7/3, 


Galapian, Lot-et-Garonne, France. 


End piece with 
Polished sur- 
Metal scanty. 


Stone. Brecciated white chondrite. Two frag- 
ments, one with crust. Cat. No. 1777. 
Gargantillo, see Tomatlan. 
Gerona, Spain. 
Stone. Brecciated white chondrite. Fragment 


from interior showing dark and light-colored 
areas. Cat. No. 1487. 


Ghambat, Sindh, India. 


Stone. Veined intermediate chondrite. Mass 
with crust and two polished surfaces. One 
metallic grain is 5 mm. in diameter. Cat. 
No. 1512. 

Gilgoin, New South Wales. 

Stone. Crystalline chondrite. Complete in- 
dividual. The surface is much reddened by 
oxidation. Cat. No. 1425. 


Polished. Cat. No. 1424. 
Polished. Cat. No. 538. 


Mass with crust. 
Mass with crust. 


Girgenti, Sicily. 
Stone. Veined white chondrite. Mass with 
crust on two surfaces. Cat. No. 1774. 
Mass with crust. Shows abundant veining. 
Cat. No. 1775. 
Polished fragments from interior. 
grained. Cat. No. 2638. 


Very fine- 


Weight 
in grams. 


892 


179 


39 


38 
17 


72 


12,020 
214 


45 
29 
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_ Weight 
in grams. 


| No. | of Re. ain, NAME AND DESCRIPTION. 


Glorieta Mountains, Santa Fe Co., New Mexico. 
2211} Found 1884 Iron. Medium octahedrite. Complete indi- 
vidual of dumb-bell shape. It contains blebs 
of chrysolite 1 cm. in diameter. Cat. No. 997. 1,459 
Full-sized, etched section, 11x18 cm. Cat. 
No. 122. 1,271 
Cut mass showing etched, torn and striated sur- 
faces. The figures on two surfaces are curved. 


Cat. No. 999. 1,132 
Complete, pear-shaped individual. Cat. No. 

998. 350 
} Etched section. The lamelle are remarkable 

| for their length of 5cm. Cat. No. 1002. 285 
| Broad, thin, etched section showing curved 

i figures. Cat. No. 1001. 67 
I Etched section. Cat. No. 123. 13 
i Gnadenfrei, Silesia, Germany. 

(| 222] Fell 1879 Stone. Spherulitic chondrite. Fragment with 

| May 17 crust. Cat. No. 1549. 18 
4 P.M. Fragment with crust. Cat. No. 1550. 6 
| Goalpara, Assam, India. 

| 223] Found 1868 Stone. Ureilite. Fragments. Cat. No. 764. 7 
| Fragments, including crust and polished surface. 

Cat. No. 1771. 6 


| Grand Rapids, Kent Co., Michigan. 
1224) Found 1883 Iron. Fine octahedrite. Thick, full-sized sec- 
f tion, 16x22 cm., polished and etched. Cat. 





No. 117. 7,881 
Full-sized section, 17x23 cm., etched. Cat. 

No. 1102. 2,268 
Full-sized, etched section. Cat. No. 1101. 1,386 
Full-sized, etched section, 13x17 cm., etched. 

Cat. No. 116. 1,160 


| Greenbrier County, West Virginia. 
||225| Found 1880 Iron. Coarse octahedrite. Polished slab with 
; crust. Octahedral figures can be dimly seen. 
Cat. No. 957. 18 


| Groslee, L’Ain, France. 
| |226| Found 1827 Iron. Finest octahedrite(?) Fragment. Cat. 


No. 1088. 2 
Grosnaja, (Mikenskoi), Caucasus, Russia. 
) 227| Fell 1861 Stone. Black chondrite. Slab from interior 
) June 28 with polished surfaces. Takes a fair polish. 
“P.M. Cat. No. 17382. 76 
Fragments from interior. Cat. No. 485. 4 
4 Gross-Divina, Trentsiner Com., Hungary. 
228] Fell 1837 Stone. Spherical chondrite. Fragments with 
i July 24 crust. Interior brownish-gray, friable. Crust 


11:30 A. M. black. Cat. No. 1792. 5 
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Date 
* | of Fall or Find. 


Fell 1881 
Nov. 19 
6:30 A. M. 


Fell 1841 
Mar. 20 
3:30 P. M. 


Fell 1892 
July 20 
10:30 A. M. 


Found 1907 


Found 1822 


Fell 1851 
April 17 
8 P.M. 


Found 1856 


Found 1884 


Found 1888 


Fell 1858 
Mar. 28 
4 P.M. 


NAME AND DESCRIPTION. 


Grossliebenthal, Kherson, Russia. 
Stone. Veined white chondrite. Mass from 
interior. Cat. No. 785. 
Mass with crust. Cat. No. 1830. 
Fragments with crust. Cat. No. 549. 


Griineberg, Silesia, Germany. 
Stone. Veined gray chondrite. Mass with 
slightly crusted surface. Cat. No. 1478. 
Slab with crust and two polished surfaces. Cat. 
No. 1479. 
Two fragments with crust. Cat. No. 1481. 


Guarefia, Badajoz, Spain. 
Stone. Crystalline chondrite. Fragment with 
crust. Cat. No. 1539, 
Fragment from interior with polished surface. 
Cat. No. 1540. 


Guffey, Park Co., Colorado. 
Iron. Ataxite. Fragment of bright nickel 
color. Cat. No. 770. 


Guilford County, North Carolina. 
Iron. Medium octahedrite. Oxidized frag- 
ment. Cat. No. 1066. 


Giitersloh, Westphalia, Germany. 
Stone. Brecciated spherulitic chondrite. Frag- 
ments from interior. Cat. No. 1495. 


Hainholz, Westphalia, Germany. 
Iron-stone. Mesosiderite. Mass with crust 
and polished surface. Cat. No. 1287. 
Maes Mies crust and polished surface. Cat. No. 
1 : 
Full-sized section, polished. Cat. No. 1290. 
End piece, polished. Cat. No. 1289. 


Hammond, St. Croix Co., Wisconsin. 

Iron. Compact with octahedral streaks. 
Etched section with crust. Shows large, cir- 
cular and crescentic inclusions of schreibersite. 
Cat. No. 987. 

Thin slab, showing one etched and one polished 
surface. The typical figures of this iron are 
well illustrated. Cat. No. 124. 


Haniet el Beguel, Algeria, Africa. 
Iron. Medium octahedrite. Full-sized section 
with polished surface. Cat. No. 944. 


Harrison County, Indiana. 
Stone. Howarditic chondrite. Fragment from 
interior. Cat. No. 1494. 


Hartford, see Marion. 





Weight 
in grams. 


98 


35 


11 
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D 


ne 
of Fall or Find. NAME AND DESCRIPTION. Weight 


in grams. 


Hassi Jekna. Algeria, Africa. 
Found 1890 Iron. Fine octahedrite. Fragment. Cat. 
No. 1065. 


Hayden Creek, Lemhi Co., Idaho. 
Found 1895 Iron. Medium  octahedrite. Etched section 
with crust. Shows typical octahedral figures. 
Cat. No. 489. 
Etched section with crust. Cat. No. 1020. 





Hendersonville, Henderson Co., North Carolina. 
Found 1901 Stone. Chondrite. Fragment with crust. 
Color rust brown and shows ‘‘sweating”’ 
tendency. Cat. No. 1773. 


Heredia, Costa Rica, Central America. 

Fell 1857 Stone. Brecciated spherical chondrite. Frag- 

April 1 ment with crust. Cat. No. 1781. 

Night Fragment frominterior. Light grey with metal- 
lic grains. Textureratherfirm. Cat. No. 442. 


Hermitage Plains, Australia. 
Found 1909 Stone. Mass with crust. Cat. No. 784. 


Hessle, Sweden. 
Fell 1869 Stone. Spherical chondrite. Complete indi- 
Jan. 1 vidual. Form tetrahedral. Cat. No. 1750. 
12:30 P. M. Complete individual. Minutely pitted. Cat. 
No. 1751. 

Sawed fragment with crust. Cat. No. 297. 

Nearly complete individual. Cat. No. 298. 

Complete individual. Cat. No. 1752. 


Hex River, Cape Colony, South Africa. 

Found 1882 Iron. Hexahedrite. Sawed slab, one surface 
etched. Neumann lines are partially dis- 
cernible, but more prominent are the parallel 
systems of rhabdite characteristic of this iron. 
These are beautifully shown in this specimen. 
Cat. No. 115. 

Polished slab with crust. The rhabdite inclu- 
sions are less abundant than in the preceding 
specimen. Cat. No. 986. 


High Possil, Scotland. 
Fell 1804 Stone. Whitechondrite. Fragment with crust 
April 4 Cat. No. 1551. 
Morning 
Holbrook, Navajo County, Arizona. 
Felli 1912 Stone. Crystalline spherulitic chondrite. 196 
July 19 complete individuals. Cat. No. 801. 
P.M. 


Holland’s Store, Chattanooga Co., Georgia. 

Found 1887 Iron. Brecciated hexahedrite. Full-sized slab, 
thin, with polished surface. Cat. No. 1007. 

. Thin fragment with crust. Polished surface. 
Cat. No. 129. 





266 


No. 


249 


250 


251 


252 


253 


254 


255 


256 


257 


258 
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D 


ate 
of Fall or Find. 


Fell 1875 
Feb. 12 
10:15 Pp. M. 


Fell 1825 
Sept. 27 
10:30 A. M. 


Prehistoric 
Described 
1902 


Found 1889 


Fell 1751 
May 26 
6 P. M. 


Fell 1877 
May 17 
7 A.M. 


Fell 1901 
Oct. 21 
Noon 


Fell 1870 
June 17 
2 P.M. 


Fell 1887 


April 17 
10:30 A. M. 


Found 1872 


NAME AND DESCRIPTION. 


Homestead, (Amana), Iowa Co., Iowa. 


Stone. Brecciated gray chondrite. About 


three-fourths of a complete individual. Cat. 
No. 313. 

Complete individual. Form pyramidal. Some 
secondary crust. Cat. No. 1345. 

Complete individual. Cat. No. 312. 


Full-sized, polished section, 16x20 cm. Cat. 


No. 314. 
Nearly complete individual. Cat. No. 1344. 


Honolulu, Hawaiian Islands. 
Stone. Veined white chondrite. 


Two frag- 
ments with crust. Cat. No. 1553. 


Hopewell Mounds, Ross Co., Ohio. 
Iron. Medium octahedrite. Fragment with 
etched surface. Cat. No. 480. 
Beads made from meteorite. Cat. No. 481. 


Hopper, Henry Co., Virginia. 
Iron. Medium octahedrite. Cleavage pieces, 
much oxidized. Cat. No. 136. 
Crust fragment. Cat. No. 996. 


Hraschina, Croatia, Hungary. 
Iron. Medium octahedrite. 
fragment. Figures distinct. 


Etched, interior 
Cat. No. 1072. 


Hungen, Hesse, Germany. 
Stone. Veined gray chondrite. 
ments with crust and polished surfaces. 
No. 1578. 


Three frag- 
Cat. 


Hvittis, Finland, Russia. 


Stone, Hvittisite. Mass with crust and pol- 
ished surface. Abundant, minute, metallic 
grains. Cat. No. 1470. 


Polished fragment with crust. Cat. No. 578. 


Ibbenbiihren, Westphalia, Germany. 
Stone. Chladnite. Fragments from interior. 
Cat. No. 1554. 


Iharaota, Lalitpur, India. 


Stone. Veined howarditic chondrite. Sawed 
fragment with crust. Cat. No. 1516. 
Fragment with crust. Cat. No. 1517. 
Ilimaes, Atacama, Chile. 
Iron-stone. Pallasite. Full-sized section, 


22x81 cm. Polished. Cat. No. 1267. 
Segment with crust and sawed surface. 
No. 742. 


Cat. 


Weight 
in grams. 


7,626 


5,443 
3,175 


1,744 
1,330 


17 


125 
20 


567 
136 


11,000 
393 


Date 
of Fall or Find. 


Found 1897 


Found 1800 


Fell 1891 
April 7 


Found 1887 


Found 1900 


Found 1871 


Found 1898 


Found 1871 


Fell 1879 
March 
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NAME AND DESCRIPTION. 


Illinois Gulch, Deer Lodge Co., Montana. 
Iron. Ataxite. Full-sized, thick section, with 
polished surfaces. Cat. No. 838. 
End piece. Cat. No. 839. 
Half-section, etched. Cat. No. 840. 


Imilac, Atacama, Chile. 

Iron-stone. Pallasite. 
1326. 

Etched section. 


End piece. Cat. No. 

The metallic portion exhibits 
occasional figures. Cat. No. 162. 

Complete individual. Cat. No. 1325. 

Polished slab. Cat. No. 1328. 

Iron matrix with a little stony filling. Cat. 


No. 161. 
Like previous specimen. Cat. No. 160. 


Indarch, Caucasus, Russia. 

Stone. Carbonaceous_ spherical chondrite. 
Nearly complete individual. One surface pol- 

ished. Cat. No. 1404. 

Full-sized, polished section. Cat. No. 1403. 

Mass with crust. Cat. No. 1402. 

Mass with crust. Cat. No. 1401. 

Interior fragment. Cat. No. 506. 


Indian Valley, Floyd Co., Virginia. 
Iron. Brecciated hexahedrite. About one-half 
the original mass. Cat. No. 154. 
Etched end piece. Cat. No. 981. 
Full-sized section, polished. Cat. No. 1950. 


Indio Rico, Argentine, South America. 

Stone. Crystalline chondrite. Fragment with 
crust. Mass fine-grained, dark brown and 
shows considerable ‘‘sweating,’’ Crust color 
of interior. Cat, No. 1520. 


Iquique, Tarapaca, Chile. 
Iron. Ataxite. Etched slab with crust. 
No. 1067. 


Cat 


Iredell, Bosque Co., Texas. 
Iron. Hexahedrite. Fragment from surface, 
etched. Cat. No. 1079. 


Iron Creek, (Victoria), Saskatchewan, Canada. 
Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 1897. . 


Itapicuru-Mirim, Maranhao, Brazil. 
Stone. Spherulitic chondrite. Mass with crust 
and sawed surface. Characters typical for the 
class. Cat. No. 1747. 





Weight 
in grams. 
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No. {oF Wall oe Bina: NAME AND DESCRIPTION. 


Ivanpah, San Bernardino Co., California. 
Found 1880 Iron. Medium octahedrite. Etched slab with 
crust. Cat. No. 1118. 
Chiseled fragment showing no cleavage. Cat. 
No. 112. 


Jackson County, Tennessee. 
Found 1846 Iron. Medium  octahedrite. Cleaved mass 
with nearly plane surfaces. One end etched. 
Cat. No. 1116. 


Jamestown, Stutsman Co., North Dakota. 
Found 1885 Iron. Fine octahedrite. End piece, etched. 
Cat. No. 1021. 
Etched section, 2.5x11 cm., with crust. Figures 
dimly outlined. Cat. No. 483. 


Jamkheir, Ahmednuggur, India. 
Fell 1866 Stone. Fragment with crust and polished sur- 
Oct. 5 face. Cat. No. 1572. 


Jamyschewa, see Pavlodar. 


Jelica, Servia. 
Fell 1889 Stone. Amphoterite. Fragment with crust. 
Dec. 1 Crust black, rather smooth, the surface show- 
2:30 P. M. ing typical pittings. Interior gray, with angu- 
lar pieces of bronzite projecting from a fine- 
grained groundmass. Texture friable. Metal- 
lic grains small and scarce. Cat. No. 511. 
Three masses, each with crust. All are good 
examples of the meteorite. Cat. Nos. 1353-5. 
Mass with crust. Cat. No. 605. 


Jenny’s Creek, Wayne Co., West Virginia. 
Found 1883 Iron. Coarse octahedrite. Two masses show- 
ing cleavage octahedrons, separated by bright 
plates of taenite. Cat. No. 954. 
Chiseled fragments similar to above. Cat. 
No. 114. 


Jerome, Gove Co., Kansas. 
Found 1894 Stone. Crystalline spherulitic chondrite. Mass 
with crust. All oxidized to uniform, rust- 
brown color. Cat. No. 1518. 


Jewell Hill, Madison Co., North Carolina. 
Found 1854 Iron. Fine octahedrite. Etched slab with 
crust. The narrow bands meet at angles of 
90°. Cat. No. 1108. 


Jhung, Punjaub, India. 
Fell 1873 Stone. Spherical chondrite. Two fragments 
June with crust. Cat. No. 1798. 
Polished, interior fragment. Cat. No. 1799. 
Fragments from interior. Cat. Nos. 305-6. 





| 
Marcu, 1016. METEORITE COLLECTION — CATALOGUE 
| » 19 


Date 
‘| No. | of Fall or Find. 





277 


278 


}279 


{280 


| 281 


‘| 282 


| 
| 
| 


283 


| 284 





Found 1858 


Found 1884 


Fell 1819 
June 13 
6 A.M. 


Fell 1876 
Feb. 16 


Found 1866 


Fell 1821 
June 15 
3:30 P. M. 


Fell 1857 
April 15 
10:30 P. M. 


Fell 1858 
May 19 
8 A.M. 


Fell 1840 
May 4 
Noon 


Known 
1887 


NAME AND DESCRIPTION. 


Joel’s Iron. Atacama, Chile. 
Iron. Medium octahedrite. 
section. Cat. No. 940. 


Full-sized, etched 


Joe Wright Mountain, Independence Co., Arkansas. 
Iron. Medium  octahedrite. Broad, thin, 
etched slab with crust. Shows circular inclu- 
sion of troilite and perforation 1.5 cm. in 
diameter. Cat. No. 982. 

Thin slab, etched, showing nodules of troilite 
and typical figures. The arrangement of 
plates about one of the troilite nodules sug- 
gests a spherulite. Cat. No. 120. 


Jonzac, Charente Inferieure, France. 
Stone. Eukrite. Fragment with crust. 


No. 1482. 
Fragment from interior. Cat. No. 1483. 


Cat. 


Judesgeri, Mysore, India. 
Stone. Spherulitic chondrite. 
interior. Cat. No. 1529. 


Juncal, Atacama, Chile. 


Iron. Medium octahedrite. Etched slab with 
crust. Cat. No. 140. 


Etched slab with crust. Cat. No. 1201. 
The etched figures in both specimens are very 
distinct. 


Fragment from 


Juvinas, Ardéche, France. 
Stone. Eukrite. Mass with crust. The typi- 
cal characters of the eukrites are well exhibited. 
Cat. No. 1865. 
Mass from interior. 
crystal plates of anorthite. 


Several cavities show 
Cat. No. 1366. 


Kaba, Hungary. 
Stone. Carbonaceous’ chondrite. Fragment 
from interior. Black with light colored spots. 
Cat. No. 1745. 


Kakowa, Hungary. 
Stone. Veined gray chondrite. 
Cat. No. 1493. 


Fragments. 


Karakol, Kirgjiz Steppe, Asia. 
Stone. White chondrite. 
polished surface. 
1498. 


Kendall County, Texas. 
Iron. Brecciated hexahedrite. Full-sized slab 
with polished surface. Cat. No. 1023. 
Full-sized slab with polished surface. Cat. 
No. 1022. 
Thin slab with crust, sawed and etched surfaces. 
Cat. No. 138. 


Mass with crust and 
Metal scarce. Cat. No. 


269 


_ Weight 
in grams. 


44 


266 


98 


60 
50 


107 
78 


0.2 


30 


410 
286 
118 
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No. 


287 | Found 1889 


288 


289 


290 


291 


292 


293 


294 


D 


ate 
of Fall or Find. 


Fell 1874 
Nov. 26 


10:30 A. M. 


Fell 1903 
June 30 


Fell 1869 
May 2: 
10 P. M. 


Fell 1850 
June 13 


Fell 1873 
Sept. 23 
5 A.M. 


Fell 1787 
Oct. 12 
3 P.M. 


Fell 1867 
Jan. 19 
9 A. M. 


NAME AND DESCRIPTION. 


Kenton County, Kentucky. 

Iron. Medium octahedrite. About one-third 
of the original mass, showing crust and pol- 
ished surface, 22x42 cm. Contains nodules 
of troilite. Cat. No. 133. 

Full-sized slab, 23x44 cm. Both sides polished. 
Cat. No. 135. 

Darran etched section, 20x50 cm. Cat. No. 


Full-sized, etched section. Cat. No. 1053. 

Full-sized slab, 14x49 cm., etched. Figures very 
distinct and regular. Shows marked cleavage 
and tendency to separate along the cleavage 
planes. Perfect octahedrons can be cleaved 
out from the mass. Cat. No. 134. 


Kerilis, Cotes-du-Nord, France. 


Stone. Veined gray chondrite. Slab with 
crust. One surface polished. Metal abun- 
dant. Cat. No. 1524. 

Fragment with crust. Cat. No. 1525. 

Fragment with crust. Cat. No. 758. 


Kermichel, Morbihan, France. 
Stone. Crystalline chondrite. 
oxidized. Cat. No. 796. 


Mass, much 


Kernouve, (Cléguérec), Morbihan, France. 
Stone. Veined crystalline chondrite. 
from interior. Cat. No. 1484. 
Polished fragments. Cat. Nos. 300-1. 


Mass 


Kesen, Hondo, Japan. 

Stone. Brecciated spherical chondrite. Mass 
showing crust and interior A portion of the 
surface is armored. Cat. No. 257. 

Similar to previous specimen. Cat. No. 258. 

Mass with crust. Cat. No. 1827. 

Mass from interior with polished surface. Cat. 
No. 1828. 


Khairpur, Bhawalpur, India. 
Stone. Crystalline chondrite. Slab with pol- 
ished surface. Metal thickly distributed in 
fine grains. Cat. No. 1538. 


Kharkow, (Jigalowka), Charkow, Russia. 
Stone. Veined white chondrite. Fragment 
with crust. Cat. No. 15365. 
Fragment from interior with polished surface. 


Darker than preceding specimen. Cat. No. 
1536. 
Khetrie, Rajputana, India. 
Stone. Brecciated gray chondrite. Fragment 


from interior. Cat. No. 1485. 


_ Weight 
in grams. 


36,600 
12,231 


9,637 
8,494 


7,483 


QO > 


63 


106 
26 


1,286 
1,211 
677 


607 


63 


10 





Date 
- | of Fall or Find. 


Fell 1809 


Fell 1911 
June 16 
5 P.M. 


Fell 1844 
April 29 
3:30 P. M. 


Found 1891 


Found 1899 


Fell 1862 
Oct. 7 
12:30 P. M. 


Fell 1843 
Sept. 16 
4:45 P.M. 


Fell 1866 
June 9 
5 P. M. 
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NAME AND DESCRIPTION. 


Kikino, Smolensk, Russia. 

Stone. Veined white chondrite. Mass with 
crust. The interior is considerably oxidized. 
Texture too firm for a white chondrite. Cat. 
No. 1496. 


Kilbourn, Columbia Co., Wisconsin. 
Stone. Gray chondrite. Full-sized, 
section with crust. Cat. No. 797. 


sawed 


Killeter, County Tyrone, Ireland. 
Stone. Veined white chondrite. 
with crust. Shows. considerable 
Cat. No. 1477. 


Fragment 
veining. 


Kingston, Sierra Co., New Mexico. 
Iron. Medium octahedrite. End piece, etched. 
Cat. No. 800. 


Kissij, Kazan, Russia. 
Stone. Black chondrite. 
polished surfaces. Crust and interior of same 
color. Takes good polish. Cat. No. 1471. 


Klein Menow, Mecklenberg-Strelitz, Germany. 
Stone. Crystalline spherical chondrite. Mass 
with crust and two polished surfaces. Cat. 
No. 1388. 
Mass from interior. Cat. No. 1389. 
Fragment from interior. Cat. No. 278. 


Klein Wenden, Saxony, Germany. 

Stone. Crystalline chondrite. Fragment with 
crust and polished surface. Dark brown. 
Crystalline. Takes good polish. Cat. No. 
1534. 


Knyahinya, Hungary. 

Stone. Gray chondrite. Mass of flattened 
form with crust and polished surface. The 
ps are small and numerous. Cat. No. 
287. 

Mass with crust and polished surface. Cat. 
No. 1828. 

Complete 
No. 1821. 

Complete individual. 
Cat. No. 1822. 

Complete individual. Cat. No. 286. 

Complete individual. Cat. No. 288. 

One-half of a complete individual. 
surface, 13x18 cm. Cat. No. 284. 

Complete individual. Cat. No. 285. 


individual. Form flattened. Cat. 


Form angular. 


Polished 





Mass with crust and 


Oriented. 
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_ Weight 
in grams. 


272 


303 


304 


305 


306 


307 


308 


309 


310 


311 
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D 


ate 
- | of Fall or Find. 


Found 1898 


Found 1862 


Found 1887 


Fell 1869 
May 5 
6:30 P. M. 


Found 1749 


Fell 1829 
Sept. 29 
2 P.M. 


Fell 1811 
Mar. 12 
11 A. M. 


Fell 1886 
Oct. 26 


3 P.M. 


Fell 1879 
Jan. 31 


NAME AND DESCRIPTION. 


Kodaikanal, Madras, India. 
Iron. Brecciated octahedrite. Slab, with 
crust. Cat. No. 574. 
Broad, etched slice with crust. Contains silicate 
inclusions of various shapes and sizes. Cat. 


No. 943. 


Kokomo, Howard Co., Indiana. 
Iron. Ataxite. Etched slab with crust. Cat. 
No. 1061. 
Thin, etched slab with crust. Cat. No. 1060. 


Kokstad, Cape Colony, Africa. 

Iron. Medium octahedrite. Broad, thin, 
etched slab with crust. Bands short and 
swollen. Fields nearly wanting. Cat. No. 
1015. 


Kriahenberg, Bavaria, Austria. 
Stone. Howarditic chondrite. Fragments with 
crust. Cat. No. 1488. 


Krasnojarsk, (Medwedewa), Jensiseisk, Russia. 

Iron-stone. Pallasite. Torn mass. Cat. No. 
1256. 

Torn mass. Cat. No. 1255. 

Torn mass. Cat. No. 1254. 

Metallic mass showing octahedral figures. Cat. 
No. 505. 

Fragments of iron and chrysolite. Cat. No. 159. 

Fragments of iron and chrysolite. Cat. No. 158. 

Fragment. Cat. No. 157. 


Krasnoj-Ugol, Rasan, Russia. 
Stone. Spherical chondrite. Fragment from 
interior. Cat. No. 1564. 


Kuleschowka, Poltawa, Russia. 
Stone. Veined white chondrite. Mass from 
interior. Cat. No. 1350. 
Mass with crust. Cat. No. 1349. 


Kyushu, Satsuma, Japan. 
Stone. Veined white chondrite. This includes 
the falls previously listed as Maeme and 
Oskima. 


Maeme. Mass with primary and secondary | 


crust. Cat. No. 1783. 
Complete individual. Cat. No. 1784. 
Fragment with crust. Cat. No. 440. 
Oshima. Mass with crust and sawed surface. 
Cat. No. 1785, 


La Becasse, Indre, France. 
Stone. White chondrite. Sawed mass with 
crust. Cat. No. 741. 
Slab with crust and sawed surfaces. Cat. 
No. 1364. 


_ Weight 
in grams. 


175 


128 


40 
23 


270 © 


0.2 
14 
10 

158 

106 j 


62 
28 


f 
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BM oritad vind. NAME AND DESCRIPTION. hsho-ealg 
Laborel, Drome, France. 
312] Fell 1871 Stone. Brecciated intermediate chondrite. 
June 14 Two fragments with crust. Cat. No. 1670. 16 
8 P.M. 
La Caille, Var, France. 
313| Recognized Iron. Medium octahedrite. Poorly etched 
1828 slab with crust. Cat. No. 900. 66 
Etched mass with crust. Cat. No. 901. 35 
| Etched slab with crust. Cat. No. 902. 8 
La Grange, Oldham Co., Kentucky. 
1314] Found 1860 Iron. Fine octahedrite. Etched section with 
| crust. Cat. No. 1194. 172 
Etched section with crust. Cat. No. 84. 47 
L’Aigle, Orne, France. 
315| Fell 1803 Stone. Brecciated intermediate chondrite. 
| April 26 Portions of two individuals with crust. Cat. 
1 P.M. No. 1407. 405 
Portions of three individuals with crust. Cat. 
No. 1406. 230 
Mass with crust. Cat. No. 219. 111 
Interior fragment. Cat. No. 1405. 18 
Lampa, Atacama, Chile. 
316| Found 1905 Stone. Chondrite. Mass with crust and pol- 
ished surface. Cat. No. 1408. 886 
Mass with crust and polished surface. Gift of 
Prof. H. A. Ward. Cat. No. 769. 555 
Lancé, Loir-et-Cher, France. 
317| Fell 1872 Stone. Spherulitic carbonaceous chondrite. 
July 23 Mass with crust and sawed surface. Cat. 
5:30 P. M. No. 13851. 97 
Mass with crust. Cat. No. 589. 85 
Lancon, Bouches-du-Rhone, France. 
318} Fell 1897 Stone. Brecciated gray chondrite. Mass with 
June 20 crust and sawed surfaces. Cat. No. 1803. 101 
8:30 P. M. Mass with crust. Cat. No. 526. 85 
La Primitiva, Tarapaca, Chile. 
319} Found 1888 Iron. Ataxite. Thin slab, polished. The 
characteristic hieroglyphic schreibersites of 
this meteorite are well shown. Cat. No. 1071. 30 
Laurens, Laurens Co., South Carolina. 
320] Found 1857 Iron. Finest octahedrite. Thin, broad, full- 
sized section, etched. The beautiful figures 
of this iron are well shown. Cat. No. 959. 40 
Similar to above. Cat. No. 960. 41 
Leighton, Colbert Co., Alabama. 
321} Fell 1907 Stone. Brecciated gray chondrite. Nearly 
Jan. 12 complete individual with polished surface. 
8 P.M. The mottled color of the interior is a feature. 
Cat. No. 768. 640 | 
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322} Found 1814 


323 | Fell 1902 


324] Fell 1845 
Jan. 25 
3 P.M. 


325] Fell 1857 
Oct. 1 


326| Fell 1896 
April 13 
7:30 A. M. 


327] Fell 1845 
July 14 
3 P.M. 


328 | Found 1880 


329} Found 1879 


330} Found 1834 


ate 
No. | of Fall or Find. 


NAME AND DESCRIPTION. 


Lenarto, Saros, Hungary. 

Iron. Medium octahedrite. Etched slab with 

saelan Usual octahedral figures. Cat. No. 
177. 

Etched slab with crust and well-marked figures. 
Bands long and straight. Cat. No. 1178. 

Small slab with torn edges. Etched. Cat. 
No. 1179. 


Lenorka, Poltawa, Russia. 

The locality name given here is taken from 
Ward’s 1904 Catalogue. Berwerth (Fort- 
schritte in der Meteoritenkunde, 1912, p. 235), 
gives Leonowka, Tschernigow, time of fall 
unknown. Stone. White chondrite. Frag- 
ment with crust. Cat. No. 1413. 


Le Pressoir, (Louans), Indre et Loire, France. 

Stone. Spherical chondrite (Brezina). The 
stone is too compact and fine-grained to be a 
spherical chondrite. Mass with crust and 
polished surface. Cat. No. 1664. 

Fragment with crust. Crust black, smooth. 
Interior light-grey, somewhat rusted. Out- 
lines of chondri barely discernible. Cat. 
No. 489. 


Les Ormes, Yonne, France. 
Stone. White chondrite. Fragments with 
crust. Cat. No. 1417. 


Lesves, Namur, Belgium. 
Stone. Graychondrite. Mass withcrust. The 
crust is brown-black. Cat. No. 1661. 
Fragment with crust. Cat. No. 542. 


Le Teilleul, (Le Vivionnere), Manche, France. 
Stone. Howardite. Three fragments with 
crust. Cat. No. 1418. 


Lexington County, South Carolina. 

Iron. Coarse octahedrite. End piece, etched. 
The bands are crooked and vary in width. 
Cat. No. 1114. 

Etched slab with crust. The figures are not 
well defined. Cat. No. 1115. 

Etched slab with crust. Cat. No. 111. 


Lick Creek, Davidson Co., North Carolina. 
Iron. Hexahedrite. Etched slab. Cat. No. 
1074. 


Limestone Creek, Monroe Co., Alabama. 
Iron. Ataxite. Full-sized, etched section. 
Cat. No. 937. 
Polished section with crust. Cat. No. 938. 


Weight 
in grams, 


336 
275 
70 


50 


17 


32 
10 


14 


907 


107 
23 


15 


94 
26 
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Pee reh oe rind, NAME AND DESCRIPTION. Diese 
| Limerick, Adare, Ireland. 
331} Fell 1813 Stone. Veined gray chondrite. Nearly com- 
: Sept. 10 plete individual. The broken surface is 
: 6 A. M. oxidized. This individual is not mentioned by 
: Wiilfing. Cat. No. 1795. 52 
! Polished chip. Cat. No. 233. 1 
Linville, Burke Co., North Carolina. 
'332| Found 1882 | Iron. Ataxite. Thin slab, etched. Cat. No. 
| 1110. 28 
Linum, Prussia, Germany. 
| 333] Fell 1854 Stone. Whitechondrite. Fragment with crust. 
Sept. 5 Cat. No. 1414. 0.5 
Lissa, Bunzlau, Bohemia. 
| 334] Fell 1808 Stone. Veined white chondrite. Mass with 
| Sept. 3 crust. Cat. No. 1410. 150 
3:30 P. M. Interior fragment. Cat. No. 510. 32 
Mass with crust. Cat. No. 1411. 26 
: Little Piney, Pulaski Co., Missouri. 
335} Fell 1839 Stone. Spherulitic chondrite. Two fragments 
Feb. 13 from interior. Cat. No. 1423. 4 
3:30 P. M. 
Lixna, (Lasdany), Kurland, Russia. 
336} Fell 1820 Stone. Veined gray chondrite. Mass with 
July 12 crust and armored surfaces. Cat. No. 1764. 61 
5:30 P. M. Slice from interior with polished surface. Cat. 
No. 1765. 11 
Interior fragment. Cat. No. 550. 2 
Llano del Inca, Atacama, Chile. 
337 | Found 1888 Iron-stone. Mesosiderite. Thick, polished slab 
showing no metal. Cat. No. 190. 148 
Polished mass. Cat. No. 1297. 79 
Complete individual. Cat. No. 189. 54 
Mass with crust. Shows a little metal. Cat. 
No. 188. 38 
End piece, polished. Cat. No. 1298. 35 
Polished mass. Cat. No. 1299. 27 
Complete individual. Cat. No. 1301. 20 
Polished mass. Cat. No. 1300. 16 
Locust Grove, Henry Co., Georgia. 
338} Found 1857 Iron. Ataxite. Thick, etched slab with crust. 
Rhabdite inclusions are noticeable. Cat. 
No. 558. 370 
Full-sized section, etched. Cat. No. 1192. 227 
Lodhran, Punjaub, India. 
339| Fell 1868 Iron-stone. Lodhranite. Three fragments. 
cet. 1 Cat. No. 1260. 2 


Lonaconing, Allegheny Co., Maryland. 
|340} Found 1888 Iron. Coarse octahedrite. Full-sized, etched 
section. Bands long, broad and _ straight. 
Cat. No. 941. 39 


276 Fietp Museum or Naturat History — Groroey, Vot. III. 


Noite ant oe aca NAME AND DESCRIPTION. Fpheal 


Long Island, Phillips Co., Kansas. 
341} Found 1892 Stone. Crystalline chondrite. Four large 
masses with crust which, joined together, 
form the front of a well oriented individual. 
Cat. No. 350. 303,000 
About 3,000 smaller pieces belonging to the same 
individual. Cat. No. 350. 225,488 
Mass with crust. Cat. No. 1889. 9,298 
Mass with crust and polished surface. Cat. 
No. 1890. 2,265 
Polished mass from interior. Cat. No. 1891. 
Mass with crust. Cat. No. 1893. 
Mass with crust. Cat. No. 1894. 


Los Reyes, Mexico, F. D. Mexico. 
342} Found 1897 Iron. Medium octahedrite. This meteorite 
was referred by the writer in 1902 (Pub. Field 
Col. Mus., Geol. Ser. Vol. I, p. 305) to Toluca, 
but owing to the distance of its place of find 
from Toluca he now regards it as a distinct fall. 
Complete individual. Cat. No. 454. 


Losttown Creek, Cherokee Co., Georgia. 
Found 1868 Iron. Medium octahedrite. Polished mass 
with crust. Cat. No. 1058. 


Lucé, Sarthe, France. 
344] Fell 1768 Stone. White chondrite. Two fragments from 
Sept 13 interior. Cat. No. 1421. 


4:30 P. M. 
Lucky Hill, Jamaica. 
Found 1885 Iron. Medium octahedrite. Six oxidized frag- 
ments. Cat. No. 1151. 


Luis Lopez, Socorro Co., New Mexico. 
346| Found 1896 Iron. Medium octahedrite. About one-half 
the original mass with etched surface 11x19 
cm. Cat. No. 913. 


Lujan, Argentine. 
Prehistoric Iron-stone. Mesosiderite. Two crust frag- 
ments. Cat. No. 1400. 


Lumpkin, Stewart Co., Georgia. 
Fell 1869 Stone. Crystalline spherulitic chondrite. Slice 
Oct. 6 with crust and polished surfaces. Cat. No. 
11:45 A. M. 1412. 


Lundsgard, Sweden. 
Fell 1889 Stone. White chondrite. Mass with crust. 
April 3 Cat. No. 1398. 
8:30 P. M. Mass with crust. Cat. No. 1399. 


Luotolaks, Finland. 
Fell 1813 Stone. Howardite. Fragments from interior. 
Dec. 13 Cat. No. 1613. 
Day 





4 
; 
; 


: 
; 
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| No. 
1351 


| 352 


| 353 





| 354 


355 


356 


357 


358 


1 
| 


359 


D 


ate 
of Fall or Find. 


Fell 1753 
Sept. 7 
1 P.M. 


Fell 1836 


Nov. 11 
5 A.M. 


Found 1854 


Fell 1896 
Feb. 10 
9:30 A. M. 


Found 1840 


Found;1852 


Found 1879 


Fell 1863 
Dec. 22 
9 A.M. 


Fell 1843 
June 29 
3:30 P. M. 


NAME AND DESCRIPTION. 


Luponnas, Aine, France. 
Stone. Brecciated intermediate chondrite. 
Mass with crust. Cat. No. 1419. 


Macao, Rio Grande do Norte, Brazil. 

Stone. Veined intermediate chondrite. Three 
fragments with crust. Each fragment weighs 
about 25 grams. Cat. No. 1640. 

Slab with crust and polished surfaces. Cat. 
No. 1641. 

Fragment with crust. Cat. No. 787. 


Madoc, Hastings Co., Ontario, Canada. 

Iron. Fine octahedrite. Slab with crust and 
etched surface. The figures are irregular and 
indistinct. Cat. No. 1189. : 

Spheroidal fragment showing natural surface 
with pittings. Cat. No. 65. 

Thin, sawed slab with natural surface. Cat. 
No. 66. 


Madrid, Spain. 
Stone. Veined white chondrite. Fragments 
from interior. Cat. No. 1422. 


Magura, Arva, Hungary. 

Iron. Coarse octahedrite. Rough mass. Cat. 
No. 887. 

Etched mass. Figures dimly indicated. Cat. 
No. 888. 

Etched mass. No figures are apparent. Cat. 
No. 47. 

Rough mass, showing cleavage. Cat. No. 46. 


Mainz, Hesse, Germany. 

Stone. Veined intermediate chondrite. Two 
fragments from interior with polished surfaces 
The stone takes a good polish. Cat. No. 1649. 

Fragment from interior with polished surfaces. 
Cat. No. 1650. 

Polished fragment. Cat. No. 441. 


Makariwa, New Zealand. 
Stone. Brecciated gray chondrite. Polished 
fragment with crust. Cat. No. 1590. 


Manbhoom, Bengal, India 
Stone. Amphoterite. Mass from interior. 
Cat. No. 1621. 
Mass with crust. Cat. No. 1620. 
Fragments from interior. Cat. No. 583. 


Manegaum, Kandeish, India. 
Stone. Chladnite. Fragment from _ interior. 
Cat. No. 16382. 


277 
Weight 


in grams. 


15 


68 
12 


24 


845 
520 


166 
137 


26 
13 


20 
11 
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Date 
- | of Fall or Find. 


Found 1876 


Fell 1847 
Feb. 25 
2:45 P. M. 


Fell 1902 
Jan. 6 
10 P. M. 


Fell 1848 
July 4 


Found 1860 


Found 1898 


Fell 1835 
Jan. 31 
12-1 P.M. 


Fell 1803 
Dec. 13 
10:30 A. M. 


Found 1885 


Fell 1768 
Nov. 20 
4 P.M. 


NAME AND DESCRIPTION. 


Mantos Blancos, Atacama, Chile. 
Iron. Fine octahedrite. Thin slab, 
Cat. No. 1062. 


etched. 


Marion, Linn Co., Iowa. 

Stone. Veined white chondrite. Mass with 
crust. The crust, thick and dull black, is in- 
tersected by numerous cracks. Cat. No. 255. 

Mass with crust and polished surfaces. The 
stone takes a good polish. Cat. No. 1749. 


Marjalahti, Finland. 
Iron-stone. Pallasite. 
No. 1324. 
Mass with crust. Cat. No. 1323. 
Section 5x10 cm. polished and etched. Cat. 
No. 562. 


Mass with crust. Cat. 


Marmande, Lot-et-Garonne, France. 
Stone. Spherulitic chondrite. Fragment from 
interior. Friable. Cat. No. 1595. 


Marshall County, Kentucky. 
Iron. Medium octahedrite. 
with crust. Cat. No. 946. 


Etched fragment 


Mart, McLennan Co., Texas. 
Iron. Finest octahedrite. 
Cat. No. 1040. 


End piece, etched. 


Mascombes, Corréze, France. 
Stone. White chondrite. Fragment from inte- 
rior with polished surface. Cat. No. 1592. 
Fragment with crust. Cat. No. 1591. 


Massing, Bavaria, Austria. 
Stone. Howardite. Two fragments from in- 
terior. Cat. No. 1648. 


Matatiela, Cape Colony, Africa. 

Iron. Medium octahedrite. Slab with crust 
and etched surface. The crust surface has 
only a slight, black coating. The bands of 
the etching figures are long and straight. 

Cat. No. 936. 


Mauerkirchen, Austria. 

Stone. White chondrite. Mass with crust. 
Two polished surfaces show scattered metallic 
grains and well-marked chondri. Cat. No. 
211; 

Mass from interior with polished surface. 
No. 1610 

Fragment with crust. Cat. No. 1611. 

Fragment with crust. Cat. No. 1612. 


Cat. 





i 
i 
i 
} 
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ic rina. NAME AND DESCRIPTION. eee 
Mauritius, Indian Ocean. 
370} Fell 1801 Stone. Howarditic chondrite. Fragment with 
Dec. 22 crust. Cat. No. 1606. 6 
McKinney, Collin Co., Texas. 
371| Found 1870 Stone. Black chondrite. Complete individual 
with one polished face, 33x85 cm. Thickness 
of stone 25 cm. The bounding surfaces are 
; generally concave. See Plate LXIII. Cat. 
No. 1488. 52,163 
Mass with crust and polished surface. Cat. 
No. 1486. 2,610 
Full-sized, polished section. Cat. No. 1437. 2,491 
Mass with crust and polished surface. Cat. 
No. 355. 72 
i Mejillones, Atacama, Chile. 
372) Found 1875 Iron. Brecciated hexahedrite. Etched gee 
ment. Granular structure visible. Cat. 
No. 1068. 2 
\ Mejillones, Atacama, Chile. 
3731 Described Iron-stone. Grahamite. Polished section with 
) 1875 crust. Large inclusions of chrysolite are 
| noticeable. Cat. No. 1266. 185 
Merceditas, Chile. 
3741 Found 1884 Iron. Medium octahedrite. Etched slab with 
crust. The bands are remarkably long and 
straight. Cat. No. 992. 729 
Similar to previous specimen. Cat. No. 821. 173 
Etched slab with crust. Cat. No. 586. 156 
Mern, Denmark. 
375| Fell 1878 Stone. Veined crystalline spherical chondrite. 
Aug. 29 Mass with crust. Shows large grains of 
2:30 P. M. troilite. Cat. No. 1589. 29 
Meuselbach, Germany. 
376] Fell 1897 Stone. Veined crystalline spherulitic chondrite. 
May 19 Fragment with crust. Cat. No. 1855. 3 
7:45 P.M. 
Mexico, (Pampanga), Luzon, Philippines. 
377) Fell 1859 Stone. Brecciated gray chondrite. Fragment 
April 4 with polished surface. Shows vein of metal. 
Cat. No. 1598. 2 
. Mezé-Madaras, Transylvania, Hungary. 
378} Fell 1852 Stone. Brecciated gray chondrite. Mass with 
2 Sept. 4 crust and armored surfaces. Cat. No. 1608. 331 
4:30 P. M. Mass with crust and polished surfaces. Cat. 
No. 1607. 166 
Fragment with crust. Cat. No. 261. 4 
Interior fragment. Polished. Cat. No. 260. 2 
i Mhow, N. W. Provinces, India. 
3791 Fell 1827 Stone. Intermediate chondrite. Fragment 
: Feb. 16 from interior. Polished surface. Cat. No. 


i 3 P.M. 1633. 2 


280 Fretp Museum or Natura History — Georoecy, Vot. III. 






































































Noise sat oo eeu: NAME AND DESCRIPTION. ifs 
Middleborough, York, England. 
380] Fell 1851 Stone. White chondrite. Fragments with 
Mar. 14 crust. Cat. No. 1634. 0.1 
3:30 P. M. 
Mighéi, Kherson, Russia. 
381] Fell 1889 Stone. Carbonaceous chondrite. Large mass 
June 9 with crust. Cat. No. 1456. 2,250 
8:30 A. M. Fragments with crust. Cat. Nos. 338-9. 5 
Milena, (Pusinsko Selo), Croatia, Hungary. 
382 | Fell 1842 Stone. White chondrite. Polished slab with 
April 26 crust. Cat. No. 1849. 10 
3 P. M. Fragment from interior. Cat. No. 250. 6 
Fragment from interior. Cat. No. 1850. 3 
Minas Geraes, Brazil. 
383 | Fell 1888 Stone. Veined white chondrite. Mass with 
crust and polished surface. A vein and 
armored surface are shown. The stone takes 
a good polish. Cat. No. 1622. 422 
Mincy, Taney Co., Missouri. 
384| Found 1857 Iron-stone. Mesosiderite. Thin slab, 17x33 
cm. with polished surface. Cat. No. 1253. 2,222 
Sawed slab, 10x13 cm., showing natural and 
polished surfaces. The metallic and non- 
metallic minerals are about equally abundant. 
Cat. No. 167. 395 
Fragment with natural surface. Cat. No. 77. 4 
Misshof, Kurland, Russia. 
385] Fell 1890 Stone. Spherulitic chondrite. Mass with crust 
April 10 and polished surface. Cat. No. 1631. 176 
3:30 P. M. Mass with crust and polished surface. Cat. . 
No. 1630. 97 
Misteca, Oaxaca, Mexico. 
386 | Known 1804 Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 32. 86 
Etched section. Cat. No. 956. 70 
Mocs, Transylvania, Austria. 4 
387 | Fell 1882 Stone. Veined white chondrite. Complete in- . 
Feb. 3 dividual. Cat. No. 1444. 2,265 
4 P.M. Nineteen individuals. Cat. No. 1447. 1,502 
Complete individual. Cat. No. 1445. 905 
Complete individual. Cat. No. 1446. 564 
Wedge-shaped individual with primary and it 
secondary crust. Cat. No. 1452. 564 
Nearly complete individual. Cat. No. 324. 545 
Mass with crust. Cat. No. 1453. 530 
Polished mass. Cat. No. 1454. 481 
Nearly complete individual. Cat. No. 1461. 338 
Complete individual. Cat. No. 1449. 230 
Oriented fragment. Cat. No. 1450. 188 
Three fragments with crust. Cat. No. 323. 55 
Two individuals. Cat. Nos. 330, 331. 46 
Nine small individuals. Cat. No. 1448. 16 





i! 


| 


‘No. 





396 


397 


398 


D 


ate 
of Fall or Find. 


Found 1899 


Fell 1905 
Sept. 2 
9:30 P. M. 


Fell 1858 
Dec. 24 


Found 1912 


Fell 1846 
May 8 
9:30 A. M. 
Fell 1838 
July 22 
Day 


Fell 1808 


Recognized 
1893 


Fell 1810 
August 
Noon 


Fell 1826 
May 19 


Found 1600 
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NAME AND DESCRIPTION. 


Moctezuma, Sonora, Mexico. 
Iron. Medium octahedrite. Etched slab with 
fracture edges. Cat. No. 926. 


Modoc, Scott Co., Kansas. 

Stone. White chondrite. Complete 
ual showing unusual crust markings. 
No. 748. 

Mass with oriented crust. Cat. No. 747. 

Nearly complete individual. Cat. No. 745. 

Mass with crust. Cat. No. 1971. 

Complete individual. Cat. No. 744. 


individ- 


Cat. 


Molina, Murcia, Spain. 

Stone. Brecciated gray chondrite. Mass with 

crust. Specimen of uniform brown color from 
oxidation. Cat. No. 1635. 


Molong, Ashburnham Co., New South Wales. 


Iron-stone. Pallasite. Section: ‘Cat. “No. 
1970. 
Monte Milone, Rome, Italy. 
Stone. Brecciated white chondrite. Fragments 
from interior and with crust. Cat. No. 1623. 


Montlivault, Loir-et-Cher, France. 
Stone. White chondrite. Two fragments with 
crust and polished surface. Cat. No. 1619. 


Mooradabad, N. W. Provinces, India. 
Stone. White chondrite. Fragments from in- 
terior. Cat. No. 1596. 


Mooranoppin, Lansdowne Co., West Australia. 


Iron. Coarsest octahedrite. Polished and 
etched section with crust. Figures irregular. 
Cat. No. 540. 


Full-sized section, etched. Cat. No. 975. 


Mooresfort, Tipperary, Ireland. 


Stone. Veined gray chondrite. Two frag- 
ments from interior. Cat. No. 1681. 

Two fragments from interior. Cat. No. 1682. 

Fragment with crust. Cat. No. 228. 


Mordvinovka, Ekaterinoslaw, Russia. 

Stone. White chondrite. Mass with crust and 
polished surface. Metallic grains coarse. 
Cat. No. 1686. 

Fragment from interior. Cat. No. 448. 

Fragment from interior. Cat. No. 1687. 


Morito, (San Gregorio), Chihuahua, Mexico. 
Iron. Medium octahedrite. Etched fragment 
with crust. Cat. No. 942. 
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_ Weight 
in grams. 


357 


3,181 
879 
283 
180 
170 


33 


630 


13 


99 
74 


16 
14 


22 
11 


14 
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Net ii ign NAME AND DESCRIPTION. in ee 
Mornans, Drome, France. 
399] Fell 1875 Stone. Veined gray chondrite. Sawed frag- 
Sept. ment with crust. Cat. No. 1599. 2 
Morradal, Skiaker, Norway. 
400} Found 1892 Iron. Ataxite. Thin, etched slab. Cat. No. : 
824. 7 
Thin, etched slab. Cat. No. 961. 5 


Morristown, Hamblen Co., Tennessee. 
401} Found 1887 Iron-stone. Mesosiderite. Wedge-shaped sec- 
tion with crust and polished surface. Cat. 
No. 1282. 2,265 
End piece with polished surface. Cat. No. 1281. 1,247 
Thick, full-sized, polished section. Cat. No. 


1280. 679 
Motecka-Nugla, Bhurtpore, India. 
402} Fell 1868 Stone. Crystalline chondrite. Fragment with 
Dec. 22 crust and two polished surfaces. Fine- 
grained. Cat. No. 1683. zt 
Fragment from interior. Cat. No. 1684. 5 
Motta di Conti, Piedmont, Italy. 
403 | Fell 1868 Stone. Spherulitic chondrite. Mass with 
Feb. 29 crust. Friable. Cat. No. 1685. 37 
11 A.M. 
Mount Browne, Evelyn Co., New South Wales. 
404| Fell 1902 Stone. Spherulitic chondrite. Mass with crust. 
July 17 Cat. No. 1329. 226 | 
9:30 A. M. Mass with crust. Cat. No. 576. 186 
Mount Dyrring, Singleton, New South Wales. 
405| Found 1903 Iron-stone. Pallasite. Mass with crust. Cat. 
No. 575. 292 
Mass with crust. Cat. No. 1320. 132 


Mount Edith, Ashburton District, West Australia. 
406} Found 1913 Iron. Medium octahedrite. Full-sized, etched 
section, 58x23 cm. Cat. No. 1959. 10,375 


Mount Joy, Adams Co., Pennsylvania. 
407} Found 1887 Iron. Coarsest octahedrite. Full-sized, etched 


section, 61x83 cm. Cat. No. 1051. 20,000 
Full-sized, etched section, 48x69 cm. Cat. 
No. 1050. 14,814 


Etched section, 10x18 cm. Cat. No. 432. 733 


Mount Stirling, West Australia. 
408| Found 1892 Iron. Coarse octahedrite. Full-sized, etched 
section. Shows abundant cohenite, troilite 
nodules and one perforation. Cat. No. 1004. 952 
Etched fragment. Cat. No. 829. 57 





| 
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| Mount Vernon, Christian Co., Kentucky. 

'409}| Found 1868 Iron-stone. Pallasite. Polished slab 15x15 cm. 

| Shows net-work of nickel-iron holding rounded 

| or angular masses of chrysolite. The nickel- 

| iron is unequally distributed, occurring now 

: in a solid mass, now in a network. It fre- 

: quently contains inclusions of schreibersite. 

| Cat. No. 567. 1,000 
: Mount Zomba, Nyassa Land, Africa. 

410} Fell 1899 Stone. Veined white chondrite. Fragment 

Jan. 25 with crust. Cat. No. 1360. 18 

| 

: Muddoor, Madras, India. 

411] Fell 1865 Stone. Spherulitic chondrite. Fragment with 

i Sept. 21 crust. Cat. No. 1598. ; 6 

! 7 A.M. Fragment from interior. Cat. No. 1594. 4. 


Mungindi, Queensland, Australia. 
412} Found 1897 Iron. Finest octahedrite. Mass 18x8 cm. with 
etched and pitted surface. Cat. No. 1003. 1,360 
Full-sized, etched section, 21x9 cm. Figures 
f well marked. Numerous troilite inclusions. 
| Cat. No. 461. 627 


Murfreesboro, Rutherford Co., Tennessee. 
413} Found 1847 Iron. Medium octahedrite. Polished mass 
with oxidized edges. Cat. No. 910. 25 
Etched slab showing distinct figures, the plates 
of which run principally at right angles. Cat. 


| No. 58. 20 
| Thin, etched slab with crust. Cat. No. 909. 20 
Etched slab from surface. Cat. No. 827. 20 


Murphy, Cherokee Co., North Carolina. 
414! Found 1899 Iron. Hexahedrite. Full-sized slab, etched. 
No. 967. 305 
Full-sized slab, etched. Cat. No. 966. 260 
Polished and etched section. Shows typical 
sheen of hexahedrites; also a few, small troilite 


inclusions. Cat. No. 503. 125 
Nageria, N. W. Provinces, India. 
415] Fell 1875 Stone. Eukrite(?) Fragment with crust. The 
April 24 crust is thick and glassy and the interior shows 
feldspar and pyroxene. Cat. No. 1674. 2 
Nagy-Borove, Liptoer, Hungary. 
416] Fell 1895 Stone. Gray chondrite. Complete individual. 
May 9 Cat. No. 1604. 184 
Mass with crust and sawed surfaces. Cat. 
No. 1605. 26 


Nagy-Vazsony, Hungary. 
417} Found 1890 Iron. Medium octahedrite. Thin slab show- 
ing crust, etched and polished surfaces. Cat. 
No. 139. 37 
Thin slab like preceding. Cat. No. 974. 36 
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Date 
of Fall or Find. 


Fell 1911 
June 28 
9 A.M. 


Fell 1886 
Jan. 27 


Fell 1825 
Feb. 10 
Noon 


Found 1855 


Fell§1890 
June 6 


Fell¥1870 
Jan. 23 


Found 1864 


Found 1856. 


Found 1872 


NAME AND DESCRIPTION. 


Nakhla, Egypt. 
Stone. Nakhlite. Fragment with crust. Crust 
shining and black, interior dark green and 
crystalline. Cat. No. 804. 


Nammianthal, Madras, India. 
Stone. Veined = spherulitic 
with crust and sawed surfaces. 
Mass from interior. Cat. No. 1629. 
Mass with crust and polished surface. 
No. 1628. 


chondrite. Mass 


Cat 


Nanjemoy, Charles Co., Maryland. 

Stone. Spherical chondrite. Mass with crust 
and sawed surface. Apparently of coarser 
structure than following specimen. Cat. 
No. 1626. 

Mass with crust and polished surface. Light- 
gray, fine-grained, somewhat friable. Metal- 
lic particles thickly distributed. Cat. No. 
1625. 


Narraburra, New South Wales. 
Iron. Finest octahedrite. Full-sized section, 
deeply etched. Cat. No. 1142. 


Nawapali, Central Provinces, India. 
Stone. Carbonaceous chondrite. Fragment 
from interior. Black. Shows chondri under 
lens. Not friable. Cat. No. 1655. 


Nedagolla, Madras, India. 
Iron. Ataxite. Two fragments, etched. Cat. 
No. 1090. 


Nejed, Wadee Banee Khaled, Central Arabia. 
Iron. Medium octahedrite. Nearly complete 
individual with one etched surface. Cat. 
No. 1100. 
Etched slab with crust. Cat. No. 5238. 
Thin, etched slab. Cat. No. 1186. 


Nelson County, Kentucky. 

Iron. Coarsest octahedrite. Large, polished 
slab, upon which coarse figures are here and 
there dimly outlined.. Cat. No. 488. 

Etched section with crust. Cat. No. 1184. 

Polished slab. Cat. No. 1183. 

Oxidized scaling. Cat. No. 73. 


Nenntmannsdorf, Saxony, Germany. 
Iron. Hexahedrite. Thin slab with polished 
surface. Cat. No. 1123. 
Cleavage pieces. Cat. No. 447. 


Cat. No. 1627. 


Weight 
in grams. 
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No. | of Pali 2 Find. NAME AND DESCRIPTION. 
Nerft, Kurland, Russia. 
427) Fell 1864 Stone. Veined intermediate chondrite. Mass 
{ April 12 with crust. Cat. No. 1637. 
4:45 A.M. Mass from interior. Cat. No. 585. 


| Ness County, Kansas. 

| 428] Found 1897 Stone. Crystalline chondrite. Complete in- 
dividual. Rounded, wedge-shaped. Shows 
i primary and secondary crust. Cat. No. 809. 
orc individual. Crust black. Cat. No. 
| Complete individual. Form  triangular-pyra- 
i midal. Cat. No. 810. 

Two complete individuals. Cat. No. 813. 





{ Complete individual. Cat. No. 754. 
i Complete individual. Cat. No. 598. 
Complete individual. Form  rectangular- 
i prismatic. Cat. No. 811. 
; Complete individual. Cat. No. 812. 
End piece with polished surface. Cat. No. 815. 
Two complete individuals. Cat. No. 814. 
Complete individual. Cat. No. 807. 
Thirteen complete individuals. Crust black. 


Cat. No. 806. 
) Complete individual. Crust black. Cat. 
No. 816. 


Complete individual. Cat. No. 1973. 
Kansada. Mass with crust and polished sur- 
faces. Cat. No. 818. 


New Concord, Muskingum Co., Ohio. 


| 429] Fell 1860 Stone. Veined intermediate chondrite. In- 
May 1 dividual cut in two parts. Cat. No. 1824. 
12:45 P. M. Mass with crust and polished surfaces. A 


metallic vein is noticeable. Cat. No. 274. 
Mass with crust and polished surfaces. Cat. 


No. 1825. 
Mass with crust. Not oxidized. Cat. No. 
1826. 
Nearly complete individual. Cat. No. 273. 
Negawi, Java. 
430} Fell 1883 Stone. Ngawite. Sawed section with crust. 
Oct. 3 Cat. No. 1675. 
N’Goureyma, Soudan, Africa. 
431] Fell 1900 Iron.. Brecciated octahedrite. Full-sized, 
June 15 etched section. Cat. No. 978. 


Full-sized, polished section. Cat. No. 597. 


Niagara, Grand Forks Co., North Dakota. 
432| Found 1879 Iron. Coarse octahedrite. Fragment with 
crust and etched surface. Cat. No. 946. 


) Nobleboro, Lincoln Co., Maine. 

1433] Fell 1823 Stone. Howardite. Mass with crust. A 
Aug. 7 splendid specimen of this rare meteorite. Cat. 
4:30 P. M. No. 1370. 
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No. 





434 


435 


436 


437 


438 


439 


440 


441 


442 


443 


444 


445 


D 


ate 
of Fall or Find. 


Found 1876 


Found 1895 


Fell 1879 


July 1 
Evening 


Fell 1886 
Sept. 22 
7:45 A.M. 


Fell 1851 
Nov. 5 
5:30 P. M. 


Found 1895 


Found 1863 


Prehistoric 


Found 1871 


Fell 1855 
May 11 
3:30 P. M. 


Found 1730 


Fell 1857 
Mar. 11 
12:15 a. M. 


NAME AND DESCRIPTION. 


Nochtuisk, Yakutsk, Russia. 
Iron. Coarse octahedrite. Apparently a small 
individual with one end etched. The sub- 
stance is porous. Cat. No. 1175. 


Nocoleche, New South Wales. 


Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 1039. 
Nogoya, Entre Rios, Argentina. 
Stone. Carbonaceous chondrite. Mass, en- 


tirely black in color, one surface having a 
scoriaceous appearance, the remainder the 
luster of graphite. Cat. No. 320. 

Mass with crust. Cat. No. 1680. 


Nowo-Urei, Kazan, Russia. 
Stone. Ureilite. Mass with crust and polished 
surface. Color nearly black. Cat. No. 1678. 
Fragment with crust. Cat. No. 582. 


Nulles, Tarragona, Spain. 


Stone. Brecciated gray chondrite. Fragments 
with crust. Cat. No. 1676. 
Oakley, Logan Co., Kansas. 
Stone. Crystalline chondrite. End piece, 


25x30 cm. Cat. No. 1458. 

Full-sized section 25x30 cm. Polished on one 
surface. Cat. No. 1457. 

Polished section 5x14 cm. with crust. Gift of 
Prof. H. A. Ward. Cat. No. 501. 


Obernkirchen, Prussia, Germany. 
Iron. Fine octahedrite. Cuboidal mass with 
crust and polished surfaces. Cat. No. 1081. 
Etched slab with crust. Cat. No. 1082. 


Octibbeha, Octibbeha Co., Mississippi. 


Iron. Ataxite. Slice. Cat. No. 1174. 
Oczeretna, Kief, Russia. 
Stone. Veined gray chondrite. Fragment 


with crust and sawed surface. Metal abun- 


dant. Cat. No. 1677. 


Oesel, (Kaande), Livonia, Russia. 
Stone. White chondrite. Mass from interior. 
Cat. No. 1688. 
Crusted fragments. Cat. No. 264. 


Ogi, Hizen, Japan. 
Stone. White chondrite. Mass with crust and 
sawed surface. Cat. No. 1690. 


Ohaba, Transylvania, Austria. 
Stone. Veined gray chondrite. Slab with 
crust and polished surface. Cat. No. 1652. 


_ Weight 
in grams. 


1,120 


10 
10 


6,579 
2,263 
263 


124 
61 
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"No. | of Fall ov Find. NAME AND DESCRIPTION. ey 
, 
: Okniny, Volhynia, Russia. 
446) Fell 1833 Stone. Brecciated gray chondrite. Polished 
Dec. 22 slab with crust and armored surface. Cat. 
9:30 A. M. No. 16538. 10 
Orange River, Garib, South Africa. 
(447) Known Iron. Medium octahedrite. Sawed = section 
| 1856 with natural crust, smooth and deeply pitted. 
‘ Cat. No. 71. 114 
Etched slab, showing typical octahedral figures 
and nodule of troilite. Cat. No. 72. 95 
Etched slab with crust. Cat. No. 1896. 74 
} Orgueil, Tarn et Garonne, France. 
448] Fell 1864 Stone. Carbonaceous chondrite. Mass with 
: May 14 crust. Cat. No. 1743. 32 
) 8 P. M. Fragments with crust. Cat. No. 1744. 30 
Fragments, some with crust. Cat. No. 509. 20 
Ornans, Doubs, France. 
449) Fell 1868 Stone. Spherical chondrite. Fragment with 
July 11 crust. Cat. No. 1766. 49 
i Fragment sawed from interior. Resembles a 
| lump of hardened, sandy mud. Cat. No. 294. 19 
. Fragment with crust. Cat. No. 1767. 18 
Oroville, Butte Co., California. 
450| Found 1893 Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 859. 315 
Full-sized, etched section. Troilite occurs in 
elongated masses. Cat. No. 860. 262 
: Orvinio, Perugia, Italy. 
451] Fell 1872 Stone. Orvinite. Three fragments with crust. 
Aug. 31 Cat. No. 1651. 38 
5:15 A. M. 
Oscuro Mountains, Socorro Co., New Mexico. 
452} Found 1895 Iron. Coarse octahedrite. End piece, etched. 
Cat. No. 855. 640 
Etched section with crust. Cat. No. 457. 113 
Ottawa, Franklin Co., Kansas. 
-453| Fell 1896 Stone. Howarditic chondrite. Two masses 
April 9 with crust. Cat. No. 1692. 72 
Mass with crust. Cat. No. 1691. 36 
Fragment with crust. Cat. No. 757. 1 
Pacula, Hidalgo, Mexico. 
454) Fell 1881 Stone. Brecciated white chondrite. Mass 
June 18 with crust. Cat. No. 1615. 92 
Morning Mass with crust. Cat. No. 1616. 88 


Palezieux, see Chervettaz. 


: Pampa de Agua Blanca, Chile. 

455 Stone. Much oxidized fragment with crust. 
Nothing further seems to be known of this 
meteorite. Cat. No. 1901. 9 
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Date 
No. | of Fall or Find. 


456 
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Found 1887 


Fell 1857 
Feb. 28 
Noon 


Found 1885 


Fell 1826 
May 19 


Fell 1882 
Aug. 2 
4:30 P. M. 


Fell 1899 


7 A.M. 


Found 1906 


Found 1903 


Fell 1855 
Aug. 5 
3:30 P. M. 


Found 1841 


NAME AND DESCRIPTION. 


Pan de Azucar, Tarapaca, Chile. 
Iron. Coarse  octahedrite. 
etched. The bands are swollen. 
1130) 


Full-sized _ slab, 
Cat. No: 


Parnallee, Madras, India. 
Stone. Veined gray chondrite. Mass with 
crust and polished surface. Cat. No. 1848. 
Mass with crust and_ polished surface. 
Abundant troilite. Cat. No. 437. 
Thin slab with crust. Cat. No. 1847. 
Polished slab with large nodule of troilite. 


No. 1846. 
Fragment with crust. Cat. No. 270. 


Cat. 


Pavlodar, Tomsk, Russia. 
Iron-stone. Pallasite. End piece with pol- 
ished surface. Cat. No. 1813. 


Pavlograd, (Mordvinovka), Ekaterinoslav, Russia. 
Stone. White chondrite. Sawed mass from 
interior. Much oxidized. Cat. No. 1644. 
Fragment from interior. Not oxidized. Cat. 
No. 448. 
Fragment with crust. Cat. No. 1645. 
Pavlovka, Saratowsk, Russia. 
Stone. Howardite. Mass 
No. 1378. 
Cat. No. 1377.) > 


Mass from interior. 


with crust. Cat. 


Penkarring Rock, see Youndegin. 
Peramiho, Songea, West Africa. 


Stone. Eukrite. Fragment with crust. 
No. 1679. 


Cat. 


Perryville, Perry Co., Missouri. 
Iron. Finest octahedrite. 
etched. Cat. No. 802. 


Full-sized section, 


Persimmon Creek, Cherokee Co., North Carolina. 
Iron. Finest octahedrite. Polished section 
with crust. Cat. No. 614. 
Full-sized, etched section. The peculiar struc- 
ture and constituents of this iron are well 
shown. Cat. No. 970. 


Petersburg, Lincoln Co., Tennessee. 
Stone. Howardite. Mass with crust. 
No. 13856. 
Fragment with crust. 


Cat. 
Cat. No. 1357. 
Petropavlovsk, Smolensk, Russia. 


Iron. Medium octahedrite. Slab from surface, 
etched. Cat. No. 1115. 


‘ 
2 i] 


1,360 | 
| 








rer ees 






iq 


470 


471 


472 


473 


474 


475 


476 


‘ Date 
No. | of Fall or Find. 


Feil 1887 
Sept. 12 


Found 1908 


Fell 1863 


Aug. 8 
12:30 Pp. M. 


Found 1887 


Fell 1882 
Aug. 29 


Fell 1884 
Feb. 9 
2:30 P. M. 


Found 1850 


Found 1913 


Fell 1723 
June 22 


Found 1893 


Fell 1868 
June 30 
3 P.M. 
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NAME AND DESCRIPTION. 


Phu Long, French Indo-China. 
Stone. Veined spherulitic chondrite. 
slab with crust. Cat. No. 1618. 


Polished 


Pickens County, Georgia. 
Stone. Crystalline chondrite. 

crust. Cat. No. 836. 
Mass with crust. Cat. No. 837. 


Pillistfer, Kurland, Russia. 
Stone. Crystalline chondrite. 
crust. Cat. No. 1646. 
Mass with crust and polished surface. 
abundant. Cat. No. 1647. 
Fragment from interior. Cat. No. 279. 


Mass” with 


Mass” with 


Metal 


Pipecreek, Brandera Co., Texas. 

Stone. Veined crystalline chondrite. About 
one-third the original mass. One surface pol- 
ished. Cat. No. 1580. 

Mass with crust and polished surfaces. Cat. 
No. 1579. 

Irregular fragment with one polished surface. 
Cat. No. 337. 


Pirgunje, Bengal, India. 


Stone. Veined white chondrite. Mass with 
crust. Contains vein of troilite. Cat. No. 
1639. 


Pirthalla, Punjaub, India. 
Stone. Brecciated spherical chondrite. 
ment with crust. Cat. No. 1643. 


Frag- 


Pittsburg, Allegheny Co., Pennsylvania. 
Iron. Coarsest octahedrite. Etched fragment 
with crust. Cat. No. 1187. 
Etched fragment with crust. Cat. No. 823. 
Etched fragment with crust. Cat. No. 433. 


Plainview, Hale Co. Texas., 
Stone. Chondrite. Complete individual. 
Plate LXIV. Cat. No. 1968. 


Ploschkowitz, Bunzlau, Bohemia. 


See 


Stone. Brecciated spherulitic chondrite. Frag- 
ment from interior. Cat. No. 1617. 
Fragments with crust. Cat. No. 493. 


Plymouth, Marshall Co., Indiana. 
Iron. Medium octahedrite. Full-sized section, 
etched. Cat. No. 1130. 
Full-sized section, etched. Cat. No. 1131. 


Pnompehn, Cambodia, French Indo-China. 
Stone. White chondrite. Fragments from in- 
terior. Cat. No. 1597. 
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Weight 
in grams, 
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No. 


° 


477 


478 


479 


480 


481 


482 


483 
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D 


ate 
of Fall or Find. 


Fell 1819 
Oct. 13 
8 A. M. 


Found 1863 


Found 1893 


Found 1797 


Fell 1893 
Feb. 13 


Fell 1863 
Mar. 16 
Afternoon 


Fell 1868 
Jan. 30 
7 P.M. 






Pohlitz, Reuss-Gera, Germany. 
Stone. Veined white chondrite. Three frag- 
ments with crust. 


Ponca Creek, (Dakota), Nebraska. 

Iron. Coarsest octahedrite. Full-sized slab, 
etched. Shows hieroglyphic and vein-like in- 
clusions of schreibersite. Cat. No. 929. 


Prairie Dog Creek, Decatur Co., Kansas. 
Stone. Spherical crystalline chondrite. Mass 
Cat. No. 1337. 

Cat. No. 1338. 


with crust. 
Mass with crust. 
Mass from interior. 
1 mm. in diameter. 


Prambanan, Java. 
Iron. Fine octahedrite. Etched fragment with 
crust. The figures are well defined and there 
are numerous elongated inclusions. Cat. No. 


1160. 


Pricetown, Highland Co., Ohio. 
Stone. White chondrite. Fragment with crust. 
Crust thick and shining. Cat. No. 1768. 


Pulsora, Indore, India. 
Stone. _Brecciated 
Fragment from interior. Nearly black in 
color. Amorphous, 
The specimen is far from having the 
characters of an intermediate chondrite. Cat. 


crystals. 


No. 1638. 


Pultusk, Poland. 
Stone. Veined gray chondrite. Complete in- 
Cat. No. 1581. 

One hundred and ten small individuals. Cat. 


dividual. 


No. 1585. 


Forty-nine small individuals. Cat. No. 290. 

Two medium-sized individuals. Cat. No. 1583. 

Individual showing primary and secondary crust. 
Cat. No. 1588. 

Seven medium-sized individuals. Cat. No. 291, 


292. 


Medium-sized individual. Cat. No. 1582. 

Part of a large individual. Cat. No. 289. 

Medium-sized individual. Cat. No. 1584. 

Individual with armored and smoked surface. 
Cat. No. 1586. 

Individual cut in two and surfaces polished. 
Cat. No. 1587. 


NAME AND DESCRIPTION. 


Cat. No. 1624. 













































Shows single chondrus 
Cat. No. 563. 



























~~ — = 


intermediate chondrite. 





ee 





with large chrysolite 














































_ Date 
> | of Fall or Find. 


Found 1885 


Found 1839 


Fell 1857 
Dec. 27 
2:30 A. M. 


Fell 1898 
Aug. 1 
9 P.M. 


Fell 1851 
Summer 


Found 1908 


Found 1886 
Fell 1878 


Nov. 20. 


Found 1882 


Fell 1899 
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NAME AND DESCRIPTION. 


Puquios, Chile. 

Iron. Medium octahedrite. Nearly full-sized 
section, etched. Cat. No. 1106. 

Full-sized slab, etched. Irregular figures are 
dimly brought out by etching, also flakes of 
schreibersite. Cat. No. 377. 

Etched slab with crust. Cat. No. 1105. 


Putnam County, Georgia. 
Iron. Fine octahedrite. Polished slab with 
crust. Cat. No. 892. 
Cleavage piece, oxidized. Cat. No. 893. 
Cleavage piece with taenite. Cat. No. 44. 


Quenggouk, Lower Burmah, India. 
Stone. Spherulitic chondrite. Mass with crust. 


One chondrus is 9 mm. in diameter. Cat. 
No. 1614. 


Quesa, Valencia, Spain. 
Iron. Fine octahedrite. Etched fragment. 
Cat. No. 1169 


Quincay, Vienna, France. 
Stone. Brecciated gray chondrite. Two frag- 
ments with crust and polished surfaces. Cat. 
No. 1657. 


Quinn Canyon, Nye Co., Nevada. 

Iron. Medium octahedrite. Complete individ- 
ual. Cat. No. 775. Gift of R. T. Crane, Jr., 
Stanley Field, Cyrus H. McCormick and 
George F. Porter. 


Rafruti, Berne, Switzerland. 
Iron. Ataxite. Two slabs with crust, etched. 
Cat. No. 1136. 


Rakowka, Tula, Russia. 
Stone. Intermediate chondrite. Mass with 
crust. Cat. No. 1654. 


Rancho de la Pila, Durango, Mexico. 

Iron. Medium octahedrite. Etched section 
with crust on three edges. Bands long and 
straight. Cat. No. 1172. 

The above specimen was labeled Cacaria by 
Ward but has the characters assigned to 
Rancho de la Pila. 


Rancho de la Presa, Michoacan, Mexico. 
Stone. Spherulitic chondrite. Fragment with 
crust. Crust black, interior dark gray, chond- 
ritic. Cat. No. 1671. 
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Weight 
in grams. 


Date 
of Fall or Find. 


Found 1810 


Found; 1808 


Found 1895 


Fell 1824 
June 15 
8:30 P. M. 


Found 1900 


Fell 1828 
June 4 
8:30 A. M. 


Fell 1876 
Dec. 21 
8:45 P. M. 


Fell 1871 
Spring 


Found 1852 


NAME AND DESCRIPTION. 


Rasgata, Boyaca, U. S. of Colombia. 
“A Ataxite. Polished section. Cat. No. 
571. 

Mass with crust and polished surface. The crust 
surface is covered with only a slight coating of 
black oxide and shows terrestrial pitting. 
Cat. No. 1156. 

Polished fragment. Cat. No. 435. 


Red River, Texas. (Gibbs meteorite.) 
Iron. Medium  octahedrite. Chiseled frag- 
ment, one end etched. Symmetrical figures 
are shown. Cat. No. 34. 
Etched fragment with crust. Cat. No. 917. 
Small, etched slab. Cat. No. 918. 


Reed City, Osceola Co., Michigan. 
Iron. Hammond octahedrite. Kidney-shaped 
end piece 8x23 cm., etched. Cat. No. 1042. 
Full-sized, etched section, 9x26 cm. Cat. No. 
1041. 
Etched section with crust. Cat. No. 560. 


Renazzo, Ferrara, Italy. 
Stone. Black chondrite. Two fragments with 
crust. Cat. No. 1656. 


Rhine Villa, South Australia. 
Iron. Medium octahedrite. Full-sized, etched 
section. The bands are short and swollen. 
Cat. No. 869. 


Richmond, Henrico Co., Virginia. 
Stone. Crystalline spherical chondrite. Sec- 
tion with crust, polished. Cat. No. 1735. 
Fragment from interior. Cat. No. 239. 


Rochester, Fulton Co., Indiana. 
Stone. Spherulitic chondrite. Two fragments 
with crust. Cat. No. 1636. 


Roda, Huesca, Spain. 
Stone. Rodite. Mass with crust. The crust 
on one surface is of the eukritic order. Cat. 
No. 1376. 


Rodeo, Durango, Mexico. 
Iron. Fine octahedrite. About one-half of the 
original mass. One surface etched. Cat. 
No. 590. 
Full-sized, etched section. Cat. No. 1951. 
Full-sized, etched section. Cat. No. 1129. 
Full-sized, etched section. Cat. No. 1128. 


Se a 





1 
} 
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[ot «Mahe, NAME AND DESCRIPTION. His ga 
Roebourne, Queensland, Australia. 
13) Found 1892 Iron. Medium octahedrite. Full-sized, etched 
section. 6cm. thick. Cat. No. 873. 19,390 
End piece, 20 cm. long, etched. Cat. No. 874. 13,718 
Full-sized, etched section. Cat. No. 872 5,224 
Full-sized, etched section, 10x22 cm. Cat. 
No. 460. 1,480 
i Rosario, Honduras. 
')4] Found 1897 Iron. Coarse octahedrite. Full-sized, etched 
section. Cat. No. 1182. 460 
: Rowton, Shropshire, England. 
15) Fell 1876 Iron. Medium octahedrite. Fragment with 
| | April 20 crust and etched surfaces. Cat. No. 1164. 13 
3:15 P. M. 
y Ruff’s Mountain, Lexington Co., South Carolina. 
1 )6| Found 1844 Iron. Medium octahedrite. Mass with crust 
i and etched surfaces. Cat. No. 1170. 118 
| Mass with crust and etched surfaces. Cat. 
i No. 1171. 117 
\ Rushville, Franklin Co., Indiana. 
/)7) Found 1866 Stone. Gray chondrite. Mass from interior. 
| Cat. No. 1672. 19 
Fragment with crust. Cat. No. 1673. 1 
| Russel Gulch, Gilpin Co., Colorado. 
| 8} Found 1863 Iron. Fine octahedrite. Etched slab with 
crust. Cat. No. 1157. 277 


| Sacramento Mountains, Eddy Co., New Mexico. 

/)9] Found 1896 Iron. Medium octahedrite. Full-sized, etched 

| section, 15x53 cm. Cat. No. 875. 6,122 
Full-sized, etched section, 12x40 cm. Shows 


' 
typical well-defined, octahedral figures, and 
two large nodules of troilite, one of which is 
| perforated. Cat. No. 465. 2,330 
Saint Caprais de Quinsac, Gironde, France. 
10) Fell 1863 Stone. Intermediate chondrite. Fragment 
| Jan. 28 from interior. Cat. No. 1668. 4 
2:45 P. M. 
| Saint Christophe la Chartreuse, Vendee, France. 
pit Fell 1841 Stone. White chondrite. Slice with crust. 
' Sept. 6 Cat. No. 1693. 9 
Saint Denis Westrem, Belgium. 
| 12) Fell 1855 Stone. Veined spherulitic chondrite. Two 
June 7 fragments with crust. Cat. No. 1642. 13 
( 7:45 Pe MM 
Saint Francois County, Missouri. 


13} Found 1863 Iron. Coarse octahedrite. Full-sized, etched 
section. Cat. No. 866. 753 
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Saint Genevieve County, Missouri. 
514] Found 1888 Iron. Fine octahedrite. About one-half the 
original mass. Two etched surfaces. Cat. 

No. 1049. 98,428 
Full-sized, etched section. Cat. No. 1048. 7,701 | 
Etched slab, 9x12cm. Gift of Prof. H. A. Ward. 
Cat. No. 512. 





Saint Germain en Puel, Ille et Villain, France. 
515| Fell 1890 Stone. Spherulitic chondrite. Mass with crust. ! 
July 4 Cat. No. 805. 106 | 
3:30 P. M. 
Saint Mesmin, Aube, France. 
516] Fell 1866 Stone. Brecciated intermediate chondrite. 
May 30 Mass with crust. Cat. No. 612. 32 
3:20 A. M. Four fragments, two with crust. Cat. No. 1722. 21 




















Saint Michel, Finland. 
517} Fell 1910 Stone. Rodite. Mass with crust. Cat. No. 
July 12 1947. 235 


7:30 P. M. 
Saline, Sheridan Co., Kansas. 
518] Fell 1898 Stone. Crystalline spherical chondrite. About 
Nov. 15 two-thirds of the original individual. Crust 
9:30 P. M. | black, with metallic points and one large 


globule of metal. Interior compact, greenish- 

black in color, and showing abundant metallic 

grains. Cat. No. 527. 19,500 
Mass with crust and polished surface. Cat. : 

No. 13383. 1,360 
Mass with crust. Cat. No. 1334. 042 
















Salles, Rhone, France. 
519| Fell 1798 Stone. Veined intermediate chondrite. Mass 


Mar. 12 with crust and sawed surface. A well-marked, 
6 P. M. brecciated structure is apparent. Cat. No. 
1723. 109 






Salt Lake City, Utah. 
520} Found 1869 Stone. Brecciated gray chondrite. Mass with ‘ 
crust and polished surfaces. Cat. No. 1859. 123° 


Salt River, Bullitt Co., Kentucky. 
521] Found 1850 Iron. Finest octahedrite. Etched mass with 
crust. The octahedral structure is only dis- 4 
cernible under a lens. Cat. No. 1141. 79 | 




























San Angelo, Tom Green Co., Texas. 
522] Found 1897 Iron. Medium octahedrite. Full-sized, etched 
section. Cat. No. 965. 2,551 
Full-sized, etched section. One troilite nodule. 7 
Cat. No. 964. 1,814 
Full-sized, etched section, 12x27 cm. Shows 
typical octahedral figures, with circular and 
elongated inclusions of troilite, the latter often 
distributed in a vein-like manner. Cat. 
No. 478. 
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Date 
* | of Fall or Find. 


Found 1896 


Recognized 
1887 


Found 1868 


Found 1887 


Found 1872 


Fell 1899 
Feb. 12 
7 A.M. 


Found 1824 


Known 
1883 


Found 1854 


Fell 1868 
Sept. 8 
2:30 A. M. 


NAME AND DESCRIPTION. 


San Cristobal, Atacama, Chile. 
Iron. Ataxite. End piece, etched. The crust 


surface is deeply pitted and smooth. Cat. 
No. 1146. 


San Emigdio, San Bernardino Co., California. 
Stone. Spherical chondrite. Mass with crust 
(?) and polished surface. A section of a 
nickel-iron chondrus, 5 mm. in diameter is a 
feature. Cat. No. 1713. 
Fragments from interior, one bearing crust. 
Cat. Nos. 446, 451. 


San Francisco del Mezquital, Durango, Mexico. 
Iron. Ataxite. Etched slab with crust. . Cat. 
No. 11385. 


San Pedro Springs, Bexar Co., Texas. 
Stone. White chondrite. Fragment with crust 
and polished surface. Cat. No. 1666. 


Santa Apolonia, Tlascala, Mexico. 


Iron. Medium octahedrite. Etched slab with 
crust. Figures octahedral, bands long and 
straight. Cat. No. 1010. 


Santa Barbara, Rio Grande do Sul, Brazil. 
Stone. Gray chondrite. Mass with crust. 
Cat. No. 1851. 


Santa Rosa, Colombia. 
Iron. Brecciated octahedrite. End piece with 
etched surfaces. Cat. No. 1945. 
Polished slab with numerous troilite inclusions. 
Cat. No. 762. 


Sao Juliao de Moreira, Minho, Portugal. 

Iron. Brecciated hexahedrite.  Full-sized, 
polished section, 18x27 cm., with crust. Shows 
coarse, irregular inclusions of schreibersite. 
Cat. No. 556. 

Full-sized, etched section. Cat. No. 1104. 

Full-sized, etched section. Cat. No. 1103. 

Etched fragment with crust. Cat. No. 536. 


Sarepta, Saratov, Russia. 
Iron. Coarse octahedrite. 
crust. Cat. No. 1145. 


Etched section with 


Sauguis, Basses-Pyrénées, France. 
Stone. Veined white chondrite. 
from interior. Cat. No. 1711. 
Fragment with crust and polished surface. 
No. 295. 


Fragments 


Car 





295 


Weight 
in grams. 
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Sawtschenskoje, Cherson, Russia. 


533 | Fell 1894 Stone. Crystalline spherulitic chondrite. Mass 
July 27 with crust. Cat. No. 1852. 
8 P. M. 
Schellin, Prussia, Germany. 
543| Fell 1715 Stone. Veined intermediate chondrite. Frag- 
pon 11 ment from interior. Cat. No. 1600. 
P. M. 
Scholokov, (Bachmut), Ekaterinoslaw, Russia. 
535] Fell 1814 Stone. Veined white chondrite. Fragment 
Jan. 23 with crust. Cat. No. 1724. 
Noon 
Schénenberg, Swabia, Bavaria. 
536| Fell 1846 Stone. Veined white chondrite. Thin slab 
Dec. 25 with crust. Contains large nodule of troilite. 
2:45 P.M. Cat. No. 1858. 


Fragment with crust. Cat. No. 254. 


Schwetz, Prussia, Germany. 
5371 Found 1850 Iron. Medium octahedrite. Etched slab with 
crust. Cat. No. 1163. 


Scott City, Scott Co., Kansas. 
538 | Found 1905 Stone. Nearly complete individual with one 
polished surface. Cat. No. 1957. 
Complete individual. Cat. No. 1958. 


Scottsville, Allen Co., Kentucky. 
539} Found 1867 Iron. Hexahedrite. End piece, etched. Cat. 
No. 1048. 
Full-sized slab, 12x17 cm. etched. Cat. No. 91. 


Searsmont, Waldo Co., Maine. 
540} Fell 1871 Stone. Spherical chondrite. Fragment with 
May 21 crust. Cat. No. 1710. 
8:15 A. M. Fragments from interior. Cat. Nos. 302-3. 


Seelasgen, Brandenburg, Prussia. 
541] Found 1847 Iron. Coarsest octahedrite. Etched slab. 
Cat. No. 1055. 
Cuboidal mass with crust and etched surfaces. 
Cat. No. 1054. 
Chiseled fragment. Cat. No. 57. 
Etched slab. Cat. No. 375. 


Segowlee, Bengal, India. 

542] Fell 1853 Stone. Crystalline chondrite. Broad mass 
Mar. 6 with crust and polished surface. The crust 
Noon surface is broadly concave. Cat. No. 1865. 

Slice from interior with polished surfaces. Much 
oxidized. Cat. No. 1863. 
Fragments from interior. Cat. No. 1864. 


Selma, Dallas Co., Alabama. 
543 | Found 1906 Stone. Spherulitic chondrite. Mass from in- 
terior with polished surface. The stone takes 
a good polish. Color dark. Cat. No. 1868. 














} 
| 
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| 
| 
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D 


ate 
> | of Fall or Find. 


Fell 1773 
Nov. 17 
Midnight 


Found 1850 


Fell 1865 
Aug. 25 
11 A.M. 


Fell 1818 
June 


Found 1875 


Fell 1862 
Oct. 1 


Fell 1874 
May il 
11:45 Pp. M. 


Fell 1850 
Nov. 30 
4:30 A. M. 
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NAME AND DESCRIPTION. 


Sena, (Sigena), Aragon, Spain. 

Stone. Brecciated gray chondrite. Fragment 
from the interior. Compact, mottled white, 
gray, and brown from presence of chondri and 
rusty metallic grains. Cat. No. 445. 

Two fragments, one with crust. Interior dark 
gray. Cat. No. 1854. 


Seneca Falls, Seneca Co., New York. 

Iron. Medium octahedrite. Sawed — section 
showing natural surface and fracture. Octa- 
hedral cleavage very distinct. One surface 
partially etched, bears an initial of the name 
of the first owner, Mr. L.C. Partridge. Loaned 
by Gen. G. Murray Guion. Cat. No. 60. 

Full-sized section, etched. Contains a circular 
nodule of troilite. Cat. No. 1200. 


Senhadja, Algiers, Africa. 
Stone. Veined white chondrite. 
crust. Cat. No. 1837. 
Mass from interior. Cat. No. 599. 
Fragment from interior. Cat. No. 283. 


Mass _ with 


Seres, Macedonia, Turkey. 

Stone. Gray chondrite. 
Cat. No. 1866. 

Mass with polished surfaces. 


Mass with interior. 


Cat. No. 1867. 


Serrania de Varas, Atacama, Chile. 

Iron. Fine octahedrite. Mass with crust and 
etched surface. The figures of the etched sur- 
face resemble those of Butler. Different 
figures appear also on a portion. The figures 
differ from those described by Brezina and 
Fletcher. Cat. No. 950. 

Rough fragment. Cat. No. 951. 


Sevilla, Spain. 
Stone. Howarditic chondrite. 
crust. Cat. No. 1601. 


Fragments with 


Sevrukowo, Kursk, Russia. 

Stone. Black chondrite. 
with polished surface. 
Like previous specimen. 


Mass from interior 
Cat. No. 1602. 
Cat. No. 1603. 


Shalka, Bengal, India. 
Stone. Chladnite. 
Cat. No. 572. 

Fragment with crust. 


Fragments with crust. 


Cat. No. 1367. 
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Weight 
in grams. 


Date 
of Fall or Find. 


Fell 1904 
Aug. 13 
8 P.M. 


Fell 1865 
Aug. 25 
9 A.M. 


Found 1869 


Found 1907 


Fell 1863 
Aug. 11 
Noon 


Fell 1794 
June 16 
7 P.M. 


Found 1784 


Found 1887 


Fell 1901 
June 10 


Fell 1875 
Mar. 4 


Fell 1848 
Dec. 27 
Evening. 
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NAME AND DESCRIPTION. 


Shelburne, Ontario, Canada. 

Stone. Veined gray chondrite. 
individual. Cat. No. 606. 

Mass with crust and two polished surfaces. A 
large, forked, metallic vein is an interesting 
feature. Cat. No. 1336. 

Full-sized section. Cat. No. 1953. 

End piece. Cat. No. 1952. 


Half of small 


Shergotty, (Umjhiawar), Bengal, India. 
Stone. Shergottite. Mass with crust. 
shining and black. Cat. No. 1372. 


Shingle Springs, El Dorado Co., California. 
Iron. Ataxite. Etched section with crust. 
Cat. No. 1137. 


Crust 


Shrewsbury, York Co., Pennsylvania. 
Iron. Medium octahedrite. Etched section. 
Cat. No. 776. 
Section. Cat. No. 777. 


Shytal, Bengal, India. 
Stone. Brecciated intermediate 
Two fragments with polished surfaces. 


No. 1697. 
Fragment from interior. Cat. No. 1696. 


chondrite. 
Cat. 


Siena, Tuscany, Italy. 
Stone. Howarditic chondrite. Mass 
crust. Cat. No. 1698. 
Mass with polished surface. Cat. No. 1699. 
Sierra Blanca, Chihuahua, Mexico. 
Iron. Coarse octahedrite. Two fragments. 
Cat. No. 1144. 


Silver Crown, Laramie Co., Wyoming. 
Iron. Coarse octahedrite. Etched slab with 
crust. Cat. No. 995. 
Etched slab with crust. Structure closely 
crystalline, with a few rectangular figures. 
Lines of taenite very distinct. Cat. No. 130. 


Sindhri, Bombay, India. 
Stone. Spherulitic chondrite. 
crust. Cat. No. 1339. 
Mass with crust. Cat. No. 573. 
Fragment from interior. Cat. No. 1340. 


with 


Mass_~ with 


Sitathali, Rajputana, India. 
Stone. Howarditic chondrite. 
with crust and sawed surfaces. 


Ski, Akershuss, Norway. 
Stone. Veined white chondrite. 
from interior. Cat. No. 1667. 


Two fragments 
Cat. No. 1695. 


Fragment 





| 
} 


Date 
* | of Fall or Find. 


Fell 1868 
May 22 
10:30 A. M. 


Fell 1818 
Aug. 10 


Found 1839 


Found 1863 


Found 1840 


Fell 1877 
Oct. 13 
2 P.M. 


Fell 1866 
June 7 


Found 1893 


Found 1873 
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NAME AND DESCRIPTION. 


Slavetic, Croatia, Austria. 
Stone. Brecciated gray chondrite. Mass with 
crust and polished surface. Cat. No. 1665. 


Slobodka, Smolensk, Russia. 
Stone. Spherulitic chondrite. 
interior. Cat. No. 1694. 


Fragment from 


Smithland, Livingston Co., Kentucky. 
Iron. Ataxite. Mass worked into form of a 
wedge. Cat. No. 1162. 
Torn fragment, etched. Cat. No. 1161. 


Smith’s Mountain, Rockingham Co., North 
Carolina. 
Iron. Fine octahedrite. 
Cat. No. 452. 
Full-sized section, etched. The bands meet 
nearly at right angles. Cat. No. 1107. 
Etched section. Cat. No. 85. 


Large etched section. 


Smithville, (Caryfort), Dekalb Co., Tennessee. 
Iron. Coarse octahedrite. Full-sized, etched 
section, 18x19 cm. Cat. No. 1026. 
End piece, etched. The iron ‘sweats’ pro- 
fusely. Cat. No. 1027. 
Thin slab, etched. Shows troilite and cohenite. 
Cat. No. 50. 


Sokobanja, near Alexinac, Servia. 
Stone. Spherical chondrite. 
rior. Cat. No. 13873. 
Mass from interior, showing inclusions of a less 
chondritic character. Cat. No. 1374. 
Irregular fragment of light-gray color, showing 
chondri, some of which are 2 mm. in diameter. 


Cat. No. 319. 


Mass from inte- 


Sone Mura, Tampa, Japan. 
Stone. Crystalline chondrite. Fragment with 
crust. Crust shining, black. Cat. No. 1669. 


South Bend, St. Joseph Co., Indiana. 
Iron-stone. Pallasite. Nearly complete in- 
dividual. Cat. No. 607. 
Full-sized section. Cat. No. 1954. 
End piece with polished and etched surfaces. 
Cat. No. 1309. 


Ssyromolotow, Jeniseisk, Russia. 
Iron. Medium  octahedrite. 
etched. Cat. No. 1147. 

Thin slab, etched. Cat. No. 1148. 


Torn fragment, 
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Weight 
in grams. 


300 


No. 


572 


573 


574 


575 


576 


577 


578 


Fietp Museum or Natura. History — Georoey, Vor. III. 


D 


ate 
of Fall or Find. 


Fell 1876 
June 28 
11:30 A. M. 


Fell 1808 
May 22 
6 A. M. 


Found 1858 


Fell 1857 
Mar. 24 
5 P.M. 


Found 1724 


Found 1861 


Found 1890 


Fell 1865 
Jan. 19 


NAME AND DESCRIPTION. 


Stalldalen, Sweden. 

Stone. Brecciated gray chondrite. Mass with 
crust and armored surfaces. Cat. No. 1658. 

Irregular mass, with crust and polished surface. 
Interior brownish-black. Compact, with nu- 
merous metallic grains. There seems to be 
reason to doubt whether this specimen is 
Stalldalen. Cat. No. 316. 

Fragment with crust. Cat. No. 315. 


Stannern, Moravia, Austria. 
Stone. Eukrite. Mass with crust. 
1363. 
Mass with crust. 
crust is well shown. 
Nearly complete individual. 
mary and secondary crust. 


Cat. No. 


The fusible nature of the 
Cat. No. 1362. 

Shows both pri- 
Cat. No. 1361. 


Staunton, Augusta Co., Virginia. 


Iron. Medium octahedrite. End piece, etched. 
Cat. No. 1096. 

Full-sized, etched section. Shows crescent- 
shaped nodule of troilite. Cat. No. 78. 

Full-sized, etched section. Cat. No. 1095. 


Etched section. Cat. No. 79. 
Broad, etched section. Cat. No. 1094. 
Etched mass. Cat. No. 80. 


Stavropol, Caucasus, Russia. 

Stone. Crystalline chondrite. Three fragments 
from interior of dark color and with polished 
surfaces. The classification apparently should 
be black chondrite. Cat. No. 1883. 


Steinbach, Saxony, Germany. 
Iron-stone. Siderophyr. Thin slab, polished. 
The stony portion exceeds the metallic. Cat. 
No. 164. 
Breitenbach. 
Thin, polished fragment. Resembles the Stein- 
bach specimen very closely. Cat. No. 169. 
Rittersgriin. 
Slab with crust, polished and etched. Cat. 
No. 1321. 
No. 


Fragment with polished surfaces. Cat. 


Summit, Blount Co., Alabama. 
Iron. Granular hexahedrite. 
with crust. Cat. No. 1149. 


Etched section 


Supuhee, Gorukhpur, India. 
Stone. Brecciated gray chondrite. 
fragment with crust. Cat. No. 1880. 
Fragment with crust. Cat. No. 1881. 


Polished 


_ Weight 
in grams. 


341 


400 
272 
75 


1,644 


1,595 
1,260 


600 
100 


26 


33 


150 
45 


39 
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Date 
of Fall or Find. 


Found 1899 


Fell 1753 
June 3 
8 P.M. 


Fell 1877 
Aug. 30 
3 P. M. 


Found 1891 


Found 1875 


Found 1903 


Found 1880 


Found 1853 


Found 1784 


Fell 1872 
June 28 
Noon 


NAME AND DESCRIPTION. 


Surprise Springs, San Bernardino Co., California. 
Iron. Medium octahedrite. End piece, etched. 
Cat. No. 854. 


Tabor, Bohemia, Austria. 
Stone. Brecciated spherulitic chondrite. Mass 
with crust. Cat. No. 1856. 
Full-sized section, polished. Metal abundant. 
Cat. No. 1857. 


Tabory, (Ochansk), Perm, Russia. 

Stone. Brecciated spherical chondrite. Mass 
with crust. Cat. No. 1443. 

Mass with crust. Cat. No. 1442. 

Mass from interior. Cat. No. 1441. 

Fragment from interior. An inclusion of nickel- 
iron shows approximations to crystal planes 
on its surface. Cat. No. 1440. 

Fragment with crust. Cat. No. 335. 


Tajgha, Jeniseisk, Russia. 
Iron. Medium octahedrite. Etched fragment 
with crust. Cat. No. 1167. 
Thin slab, etched. Cat. No. 1168. 


Taltal, Atacama, Chile. 
Stone. Much oxidized fragment. Said by 
Wilfing to be same as Vaca Muerta. Cat. 
No. 1879. 


Tamarugal, (El Inca), Lagunas, Chile. 
Iron. Medium octahedrite. Square slab with 
crust, polished and etched surfaces. Cat. 
No. 819. 


Tanogami, Omi, Japan. 
Iron. Medium octahedrite. Etched slab with 
crust. The figures are of a swollen char- 
acter. Cat. No. 1150. 


Tazewell, Claiborne Co., Tennessee. 
Iron. Finest octahedrite. Torn mass. Cat. 
No. 867. 
Slab with polished surfaces. Cat. No. 868. 


Tennant’s Iron. Mineral collection of Academy 
near Moscow, Russia. 

Iron. Coarse octahedrite. Etched slab with 
crust. Cat. No. 1166. 


Tennasilm, Ehstland, Russia. 
Stone. Veined spherulitic chondrite. Mass 
from interior. Cat. No. 1874. 
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Weight 
in grams. 
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589 


590 


591 


592 


593 


594 


595 


596 


597 
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D 


ate 
of Fall or Find. 


Found 1909 


Found 1891 


Found 1886 


Found 1888 


Fell 1878 
July 15. 
1:45 P. M. 


Fell 1807 
Mar. 25 
3 P.M. 


Fell 1869 
Sept. 19 
9 P.M. 


Found 1903 


Found 1810 


NAME AND DESCRIPTION. 


Tepl, Bohemia. 

Iron. Medium octahedrite. Etched section 
with crust. Figures well-marked and there 
are numerous Reichenbach lamellae. Cat. 
No. 803. 


Ternera, Atacama, Chile. 
Iron. Ataxite. Fragment. 


Cat. No. 1176. 


Thunda, Queensland, Australia. 
Iron. Medium octahedrite. Thick slab with 
crust, dimly etched. Cat. No. 994. 
Etched section. Bands very long and straight. 
Cat. No. 993. 
Sawed slab, one surface etched. Figures dis- 
tinct and regular. Cat. No. 128. 


Thurlow, Hastings Co., Ontario, Canada. 


Iron. Fine octahedrite. End piece, etched. 
Cat. No. 870. 
Tieschitz, Moravia, Austria. 
Stone. Spherulitic chondrite. Mass with crust. 
Cat. No. 1725. 
Mass with crust and polished surface. Cat. 
No. 1726. 
Timochin, Smolensk, Russia. 
Stone. Spherulitic chondrite. Mass _ with 
crust and polished surface. Cat. No. 1727. 
Mass from interior with sawed surfaces. Cat. 
No. 1728. 
Tjabe, Java. 
Stone. Crystalline chondrite. Mass with 
crust. Cat. No. 1704. 
Mass with crust and sawed surface. Cat. No. 


_ 1705. 


Tlacotepec, Puebla, Mexico. 
Iron. Octahedrite(?) Full-sized, polished sec- 
tion. Cat. No. 1165. 


Tocavita, U. S. of Columbia. 

Iron. Finest octahedrite. 
crust and etched surfaces. The etching is 
typical of the finest octahedrites. Although 
the history of this iron is unknown according to 
Ward (Am. Jour. Sci., 1907, 4, 23, 1-8), its 
characters are so well marked that it seems 
desirable to include it in collections. Cat. 
No. 1155. 


Fragment with 





} 


Date 
No. | of Fall or Find. 


598| Found 1784 
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NAME AND DESCRIPTION. 


Toluca, Mexico. 


Iron. Medium octahedrite. Complete individ- 
ual of hemi-spheroidal form. Cat. No. 23. 
Complete individual of hemi-spheroidal form. 

Shows cleavage. Cat. No. 22. 

Complete individual of crescentic form. Con- 
tains considerable lawrencite. Cat. No. 27. 

Complete individual. Cat. No. 1202. 

Complete individual. Cat. No. 24. 

Nearly complete individual, with etched surface. 
20x40 cm. Cat. No. 15. 

Nearly complete individual with etched surface, 
18x40 cm. Cat. No. 1203. 

Complete individual. Cat. No. 1204. 

Nearly complete individual with etched surface, 
13x20 cm. Cat. No. 16. 

Complete individual. Cat. No. 1207. © 

Ten ‘“‘hammer stones” from 1000 to 200 grams 
each in weight. Cat. Nos. 1212-1221. 

Etched section with abundant troilite. Cat. 
No. 1205. 

Complete individual. Cat. No. 1206. 

Full-sized, etched section, 17x17 cm. Cat. 
No. 370. 

Complete individual. Cat. No. 18. 

Complete individual of pyramidal form. Cat. 
No. 372. 

Etched section, 21x38 cm. Cat. No. 26. 

Series of nine specimens showing effect of heat 
and forging on specimens of the meteorite. 
Cat. Nos. 1224-32. 

Mass showing cleavage. Cat. No. 17. 

Etched section, 18x22 cm. Cat. No. 25. 

Complete individual. Cat. No. 20. 

Cube, 6 cm. on a side, etched. Cat. No. 1209. 

Complete individual. Cat. No. 21. 

End piece, etched. The figures are curved. 
Cat. No. 1210. 

Full-sized section, 10x21 cm. etched. Cat. 
No. 371. 

Complete individual of spheroidal form with one 
etched face. Cat. No. 12. 

End piece, etched. Cat. No. 1211. 

mrcplete individual of spheroidal form. Cat. 
No 

Complete individual of spheroidal form. Cat. 
No. 9. 

Broad, thin, etched section. Cat. No. 1222. 

Complete individual. Shows use as a hammer. 
Cat. No. 10. 

Complete individual of spheroidal form. Cat. 
No. 11. 

Complete individual. Cat. No. 14. 

Complete individual showing cleavage. Cat. 
No. 13. 

Etched section. Cat. No. 1223. 

Complete individual of irregular form. Cat. No.8. 
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_ Weight 
in grams. 


46,040 
28,038 


19,954 
19,277 
18,025 


16,665 


16,213 
8,607 


6,166 
5,902 


5,339 


4,813 
4,611 


4,535 
3,000 


2,506 
2,423 


2,265 
1,997 
1,900 
1,880 
1,359 
1,107 
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flirt oc ela NAME AND DESCRIPTION. 


Tomatlan, Jalisco, Mexico. 
Fell 1879 Stone. Spherulitic chondrite. Fragments with 
Sept. 17 crust. Cat. No. 1703. 


Tombigbee River, Choctaw Co., Alabama. 
Found 1859 Iron. Granular hexahedrite. Etched section, 
10x14. cm. Hieroglyphic schreibersite is 
present. Cat. No. 504. 
Full-sized, etched section. Cat. No. 1180. 


Tomhannock Creek, Rensselaer Co., New York. 
Found 1863 Stone. Brecciated gray chondrite. Polished 
section. Metal abundant. Crust does not 
differ in color from interior. Darker and 
stat compact than Homestead. Cat. No. 
1760. 
Slice showing crust. Cat. No. 281. 
Polished fragment from interior. Cat. No. 280. 


Tonganoxie, Leavenworth Co., Kansas. 
Found 1886 Iron. Medium octahedrite. End piece, etched. 
Cat. No. 988. 
Full-sized, etched section. Cat. No. 989. 
Full-sized, etched section 8x12 cm., with crust. 
Cat. No. 477. 
Etched section with crust. Cat. No. 832. 


Toubil, Jeniseisk, Russia. 
Found 1891 Iron. Medium octahedrite. Segment with 
crust and three etched faces. Bands narrow 
and straight. Cat. No. 1143. 


Toulouse, Haute Garonne, France. 
Fell 1812 Stone. Veined intermediate chondrite. Com- 
April 12 plete individual. Interior brownish from 
1:30 P. M. oxidation. Cat. No. 1869. 
Fragment from interior. Cat. No. 1870. 


Tourinnes-la-Grosse, Belgium. 
Fell 1863 Stone. Whitechondrite. Fragment with crust. 
Dec. 7 Cat. No. 1796. 
11 A.M. Interior fragment. Cat. No. 1797. 
Interior fragment. Cat. No. 486. 


Travis County, Texas. 
Found 1890 Stone. Black chondrite. Fragment from in- 
terior. Cat. No. 1714. 


Trenton, Washington Co., Wisconsin. 
Found 1858 Iron. Medium octahedrite. End piece, etched. 
Cat. No. 1038. 
Full-sized section, etched. Cat. No. 1037. 
Thin section, etched. Cat. No. 81. 
Etched slab. Cat. No. 1036. 
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No. 


Date 
of Fall or Find. 


Fell 1856 
Nov. 2 
4 P.M. 


Recognized 
1851 


Found 1846 


Fell 1884 
May 20 
8:30 P. M. 


Fell 1840 
June 12 
10:30 P. M. 


Fell 1866 
April 


Fell 1822 


Found 1853 


NAME AND DESCRIPTION. 


Trenzano, Brescia, Italy. 

Stone. Veined spherical chondrite. Cubical 
fragment, with crust on two surfaces. Cat. 
No. 268. 

Fragment with crust. Cat. No. 1871. 

Fragment with crust. Cat. No. 325. 


Tucson, Pima Co., Arizona. 

Iron. Ataxite. Etched fragment showing 
typical stippled appearance of this iron. 
Cat. No. 59. 

Ainsa-Signet. 


Full-sized, polished section. Cat. No. 858. 


Tula, (Netschaevo), Russia. 
Iron. Brecciated octahedrite. Mass with crust 
and etched surfaces. Cat. No. 1152. 
Thin slab, etched. Cat. No. 1153. 
Thin slab from siliceous portion. Polished sur- 
face. Cat. No. 1154. 


Tysnes, Tysnes Island, Norway. 
Stone. Brecciated intermediate 
Mass with crust and armored surface. 
No. 1719. 
Fragment from interior. Texture compact and 
firm. There are also angular inclusions of a 
lighter color. Cat. No. 543. 


chondrite. 
Cat. 


Uden, North Brabant, Holland. 
Stone. Whitechondrite. Fragment with crust. 
Cat. No. 1715. 


Udipi, Malabar Coast, India. 

Stone. Veined gray chondrite. 
with crust and polished surface. 
1701. 

Fragment from interior with polished surface. 
Cat. No. 1702. 


Fragment 
Cat. No. 


Umballa, Punjaub, India. 
Stone. Veined gray chondrite. Polished frag- 
ments with crust. Cat. No. 1717. 
Fragment from interior. Cat. No. 1718. 


Union County, Georgia. 
Iron. Coarsest octahedrite. 
with crust and etched surfaces. 
are visible. Cat. No. 1188. 


Cuboidal mass 
No lamellae 
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Weight 
in grams. 
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Weight 


RE pean Chae NAME AND DESCRIPTION. in oral 







Ute Pass, Summit Co., Colorado. 
616{ Found 1894 Iron. Coarsest octahedrite. Slab 7x4 cm. with 
thick, oxidized crust on one side and etched 
surface on the other. There is no distinctive 
etching pattern visible to the naked eye, but 
with a lens a few taenite ribbons can be dis- 
cerned at intervals. The history of this me- 
teorite is unknown to the writer. Ward states 
in his 1904 catalogue that this specimen is 
“‘the largest in any collection.”” In his 1901 
catalogue what is undoubtedly the same speci- 
men is listed as ‘‘Mount Ouray, Chaffee Co., 
Colorado.”’ Cat. No. 1112. 





















Utrecht, Holland. 
617| Fell 18438 Stone. Veined  spherulitic chondrite. Mass 
June 2 with crust. Cat. No. 1700. 
8 P.M. Mass with crust. Cat. No. 581. 











Uwet, Southern Nigeria, Africa. 
618} Found 1908 Iron. Hexahedrite. Etched slab. Cat. No. 
778. 











Vaca Muerta, (Sierra de Chaco), Chile. 
619} Recognized Iron-stone. Mesosiderite. Full-sized section, 
1861 polished. Metal abundant. Cat. No. 1284. 
Individual with polished surface. Cat. No. 
1286. 
Fragment with crust. Cat. No. 170. 
Fragment with crust. Cat. No. 171. 








Vavilovka, Cherson, Russia. 

620] Fell 1876 Stone. Rodite. Mass with crust. Cat. No. 
June 19 1659. 

Two fragments with crust. Cat. No. 1660. 








Veramin, Teheran, Persia. 
621} Fell 1880 Iron-stone. Mesosiderite. Mass with crust 
May 1-15 and polished surface. Cat. No. 1269. 
Two fragments with polished surfaces. Cat. 
No. 1268. 
Fragment from interior. Cat. No. 495. 









Vernon County, Wisconsin. 

622] Fell 1865 Stone. Veined crystalline chondrite. Mass 
Mar. 26 from interior with polished surface. Cat. 
9 A.M. No. 1706. 









Victoria West, Cape Colony, Africa. 
623} Found 1862 Iron. Fine octahedrite. Etched slab with 
crust; Cat’ No! 87k: 








Vigarano, Italy. 

624] Fell 1910 Stone. Black chondrite. Mass with crust. 
Jan. 22 Cat. No. 782. 

10:30 A. M. 
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Date 
No. | of Fall or Find. 


625 


Fell 1874 
May 20 


Fell 1831 
May 13 
Al P.M. 


Found 1874 


Fell 1864 
Dec. 4 


Found 1832 


Found 1887 


Fell 1877 
Jan. 3 
7:15 A.M. 


Found 1898 


Found 1888 


NAME AND DESCRIPTION. 


Virba, Bulgaria. 
Stone. Veined white chondrite. 


Fragment 
with crust. Cat. No. 1716. 


Vouillé, Vienne, France. 
Stone. Veined intermediate chondrite. Mass 
with crust and polished surface. Cat. No. 


1663. 
Mass from interior. Polished. Cat. No. 1662. 


Waconda, Mitchell Co., Kansas. 

Stone. Brecciated spherical chondrite. Mass 
from interior. Color varies in different por- 
tions. Cat. No. 309. 

Mass with crust. Cat. No. 1731. 

Sawed mass with crust. Cat. No. 1730. 

Mass with crust. Veined. Cat. No. 310. 

Weathered fragment. Cat. No. 311. 


Wairarapa, Wellington, New Zealand. 

Stone. Crystalline chondrite. Mass with crust 
and polished surface. Color reddish-brown 
from oxidation. The crust surface is smooth 
as if from terrestrial erosion. Cat. No. 1882. 


' 
Walker County, Alabama. 
Iron. Hexahedrite. Etched section with crust. 


Cat. No. 914. 
Section with crust. Cat. No. 434. 


Wallen’s Ridge, (Waldron Ridge), Claiborne Co., 
Tennessee. 
Iron. Coarse octahedrite. 
Cat. No. 1134. 


End piece, etched. 


Warrenton, Warren Co., Missouri. 
Stone. Ornansite. Mass with crust. 
No. 1720. 


Cat. 


Weaver, Maricopa Co., Arizona. 
Iron. Ataxite. Full-sized 
Cat. No. 1158. 

Etched crust segment. Cat. No. 615. 


section, etched. 


Welland, Ontario, Canada. 

Iron. Medium octahedrite. Segment, 11.5x7.5 
cm., showing etched and natural surfaces. A 
marked tendency to octahedral cleavage is 
apparent. Cat. No. 132. 

Thin slab, etched. Cat. No. 990. 

Full-sized, etched section. Cat. No. 991. 
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Weight 
in grams. 


Date 
of Fall or Find. 


Found 1876 


Fell 1843 
Nov. 12 


Found 1854 


Fell 1831 
Sept. 9 
3:30 P. M. 


Fell 1807 
Dec. 14 
6:30 A. M. 


Found 1877 


Found 1902 
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NAME AND DESCRIPTION. 


Werchne Dnieprowsk, Ekaterinoslav, Russia. 
Iron. Finest octahedrite. Etched slab with 
crust. Contains nodule of troilite 2.5 cm. in 

diameter. The lamellae are too coarse for the 
classification and the iron does not show the 
tendency to rust said to be characteristic of 
this fall. Cat. No. 862. 


Werchne Tschirskaja, Russia. 
Stone. Veined  spherulitic chondrite. Two 
fragments of about equal size, each with crust. 
One shows armored surface. Cat. No. 1873. 


Werchne Udinsk, Transbaikalin, Siberia. 
Iron. Medium octahedrite. Cuboidal, etched 
mass with crust. Cat. No. 1138. 
Etched slab with crust. Cat. No. 1139. 


Wessely, Moravia, Austria. 
Stone. Veined gray chondrite. 
crust and polished surface. 


Fragment with 
Cat. No. 1875. 


Weston, Fairfield Co., Connecticut. 

Stone. Brecciated spherical chondrite. 
with crust and _ polished surfaces. Cat. 
No. 1836. 

Mass with crust and two sawed surfaces. Yel- 
low and gray portions contrast strongly in 
color. Cat. No. 18365. 


Slab 


Whitfield County, Georgia. 
Iron. Medium octahedrite. Full-sized, etched 
section. It exhibits numerous parallel veins 
of schreibersite. Cat. No. 1119. 


Wichita County, Texas. 
Iron. Coarse octahedrite. Full-sized, etched 
section. Troilite and cohenite are prominent. 


Cat. No. 886. 

Full-sized, etched section, 18x27 cm. Cat. 
No. 41. 

Thin section, etched. Cat. No. 885. 

Williamette, Clackamas Co., Oregon. 

Iron. Medium octahedrite. Full-sized, etched 
section. Contains circular troilite nodule 
2.5 cm. in diameter. Cat. No. 592. hs 

at. 


Mass with crust and broken surface. 
No. 1195. 
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Date 
| No. | of Fall or Find. 


‘1642 


Found 1892 


Fell 1785 
Feb. 19 
12:15 P. M. 


Fell 1795 
Dec. 13 
3:30 P. M. 


Recognized 
1858 


Described 
1825 


Found 1875 


Fell 1852 
Jan. 23 


| 4:30 P. M. 


Fell 1877 
June 17 
4:30 A. M. 


NAME AND DESCRIPTION. 


Williamstown, Grant Co., Kentucky. 
Iron. Medium octahedrite. Long, narrow end 
piece, etched. Cat. No. 1185. 
Full-sized, etched section. Cat. No. 766. 


Witmess, Bavaria, Austria. 
Stone. Spherical chondrite. 


Fragment with 
crust. Cat. No. 1876. 


Wold Cottage, Yorkshire, England. 

Stone. Veined white chondrite. Fragment 
from interior with three polished surfaces, 
Shows veining. Cat. No. 1833. 

Fragment from interior. Cat. No. 1834. 

Polished chips. Cat. No. 215. 


Wooster, Wayne Co., Ohio. 
Iron. Medium octahedrite. 

ments. Cat. No. 1193. 
One etched fragment. Cat. No. 494. 


Two etched frag- 


Yanhuitlan, Oaxaca, Mexico. 

Iron. Fine octahedrite. End piece, etched. Sur- 
face 21x27cm. No figures are discernible. This 
slab is evidently from the same individual as 
the following one, and also bears the name 
““Misteca.”’ The crust surface is smooth and 
bright. Cat. No. 963. 

Full-sized, etched section, 23x29 cm. Figures 
of a fine octahedrite are dimly outlined 
in one corner; the remainder appears like an 
ataxite. Although the slab bears the word 
‘*Misteca’’ etched upon it, the figures class it 
with Yanhuitlan. Cat. No. 962. 

Etched slab. Cat. No. 831. 


Yardea Station, South Australia. 


Iron. Medium octahedrite. End piece, etched. 
The bands are broad and swollen. Cat. 
No. 935. 


Yatoor, Madras, India. 
Stone. Spherulitic chondrite. Mass with crust 
and polished surfaces. Structure coarse. 
Metal abundant. Cat. No. 1877. 


Yodze, Kovno, Russia. 

Stone. Brecciated howardite. Mass with crust. 
The black, glassy crust and_ brecciated 
interior are striking characters. Cat. No. 
1371. 
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Weight 
in grams. 





Date 
* | of Fall or Find. 


Found 1869 


Found 1884 


Fell 1818 
April 10 


Fell 1893 
Sept. 22 


Found 1792 
Iron. 


Fell 1897 
Aug. 1 
10:30 A. M. 


Fell 1824 
Oct. 14 
8 A. M. 


Fell 1875 
Mar. 31 
3-4 P.M. 


NAME AND DESCRIPTION. 


Yorktown, Westchester Co., New York. 

Stone. This meteorite is generally referred to 
Tomhannock, but the localities are nearly 100 
miles apart and specimens of the two meteor- 
ites do not look alike. While nothing seems to 
be known of the history of Yorktown, there 
seems to be no good reason for referring it to 
Tomhannock. Three polished fragments 
with crust. Cat. No. 1763. 


Youndegin, (Penkarring Rock), West Australia. 

Iron. Coarse octahedrite. Nearly complete 
individual. Cat. No. 878. 

Full-sized, etched section, 18x44 cm. Cat. 
No. 877. 

Full-sized, elongated section, 10x27 cm. etched. 
Cat. No. 118. : 

Full-sized, etched section. Cat. No. 876. 


Zaborzika, Volhynia, Russia. 
Stone. Veined intermediate chondrite. 
with crust. Cat. No. 1709. 


Mass 


Zabrodje, Wilna, Russia. 
Stone. Veined intermediate chondrite. Frag- 
ment from interior. One polished surface. 
Cat. No. 1707. 


Zacatecas, Mexico. 
Brecciated octahedrite. Mass with three etched 
surfaces. Cat. No. 894. 
Etched mass with crust. Cat. No. 895. 
Etched fragment. Cat. No. 28. 


Zavid, Bosnia, Austria. 
Stone. Brecciated gray chondrite. Mass with 
crust and armored surface. Cat. No. 1860. 
Mass with crust. Cat. No. 1861. 
Mass from interior. Has broad, armored sur- 
face. Cat. No. 1862. 


Zebrak, Bohemia, Austria. 
Stone. Spherulitic chondrite. 
Cat. No. 1708. 


Mass with crust. 


Zsadany, Hungary. 
Stone. Spherical chondrite. Nearly complete 
individual, one surface polished. Cat. No. 
1878. 
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Weight 
in grams. 


141,069 
4,308 


1,087 
566 
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CASTS OF METEORITES 


About 100 casts or models of meteorites, illustrating the size, form 
and superficial appearance of the original masses form a part of the 


collection. 
The following is a list: 


Name 

Adargas aoe 
Akburpur aR Gis ct a a Le 
Algoma (2) OE) a en 
Babb’s Mill . CS ren A 
Ballinoo . 
Barranca Blanca 
Bath Furnace No. 1 

sé sé 6é 2 

é sé a6 i. 
Bella Roca 
ELS 
IE Sp 
Braunau No. I ey A 
Brenham (2) 
Bustee 
Butsura ‘ 


Cabin Creek Yt ae 
Charlotte yu Se Mice 
Chilcat * e e eels e . 
Chupaderos PMR hieiiecs als 
BUNVEIANC. , « 2. 6 
Costilla Peak 3 aN 

Crab Orchard nie 


a6 sé 


Cronstadt . : ; ' 


De Cewsville AE AERIS 2 RIE Sa 
Descubridora (2) oy hs Daa an 
Se Nk a he tw le 
Farmington . : 
a 


OR A 
Gross-Divina TOES VN EA AM AS 
UNIS ae en 
TIM Mec OP aa ty 
SS 

Jelica . 

Jhung URE AN POTSD Vote alo ah mal tine be 
Joe Wright Pe MNT gE Sor ial ilrgin S-4, uup 
a i oe ES OP eae og 


° e e ° > e 


e e e e e e e e . 7 


Cat. No. 
425 
386 
530, 1924 
383 

1923 
466 
602 
566 
591 
380 
421 
600, 1925 
388 
381 
oe 1937 
387 
398 
398a 
398b 
398c 
398d 
A4II 
470 
1926 
422 
423 
410 

1927 
412 
413 
4i4 
471 
479 
426 
3282 
419 
408 
402, 1938 
385 
406 
404 
763 
476 
472 
407 
400 


Weight of Original 
3,325 kgs. 
2 
4 éé 
140 4é 
43 “ 
12 
80 4é 
6 6é 
223 gms. 


33 kgs. 
ia 


s sc 
23 46 


340 gms. 
575 kgs. 
12 


80 éé 
148 sé 
2 
Io éé 
45 “ 
175 éé 

3 46 
42 
104 66 
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Name 


Karakol . . ‘ 
Kenton County . : 
Khiragurh (2) . . 
Kingston 3 : 
Kokstad . 3 
Krahenberg . . 
Leighton . : 
Luis Lopez 
MeKinneg.) io iin. 
Merceditas . . . 
Misshof 


Morito (San Gregorio) . 


Mungindi 
Nagy-Divina 
Nedagolla 

Nejed : 

New Concord . 
N’Goureyma . . 
Nocoleche ae 
Obernkirchen . . 
Parnallee 5 
Plymouth . 
Puquios . 

Barkha de la Pila i 
Rodeg et, < : 
Roebourne .. . 
Rosario sath 
Rowton ie ge 
Saline aioe 
Sarepta 

Scottsville 
Segowlie (5) 
Shelburne 


Staunton 
Steinbach 
Supuhee . 
Surprise Springs 
Ternera : 
Thurlow . 
Welland . 
Werchne Udinsk 
Wichita County 
Yanhuitlan . . 
Yatoor 
Zacatecas 


e ° e e e e e 


Cat. No. 


1939 
417 
395, 1940 
799 
429 
403 

1974 
1928 
1941 
399 
1942 
424 
1929 
1943 
473 
468 
369, 1944 
1922 
1830 
474 
393 
1931 
409 
420 
594 
1932 
1933 
475 
525 
39! 
401 
390 
608 
609 
394 
397, 1936 
467 
1934 
377 
1935 
416 
392 
384 
428 
389 
427 
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Weight of Original 


3 kgs. 
163 66 


‘* “ce 
42 ce 
16°4"3 
I é 
7 sé 
100.5: 
Cs a: 
6 


11,000 ‘“ 


650 gms. 


780 6s 


aad 


iz 
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